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CLINIC  OF  DR.  WARFIELD  T.  LONGCOPE 
Presbyterian  Hospital 


JAUNDICE  FOLLOWING  THE  ADMINISTRATION  OF 
ARSPHENAMIN 

This  afternoon  I  wish  to  show  you  3  patients,  all  of  whom 
present  evidence  of  a  disease  which  has  run  a  uniform  course  in 
each  of  the  individuals.  They  present  a  problem  which  it  will 
be  well  worth  our  while  to  consider  in  some  detail. 

CASE  I 

The  first  patient,  C.  O.,  history  No.  48,557,  a  carpenter  by 
trade,  was  admitted  to  the  hospital  December  31,  1920,  com- 
plaining of  jaundice,  which  he  had  had  for  twelve  days.  Though 
he  was  born  in  Louisiana,  he  has  Hved  in  the  northern  part  of 
the  United  States  for  thirty-four  years.  His  work  has  not 
exposed  him  to  contact  with  any  of  the  heavy  metals.  Until 
quite  recently  he  has  been  a  very  heavy  drinker.  He  has  always 
been  vigorous  and  healthy,  though  in  liis  youth  he  had  pneu- 
monia and  during  the  epidemic  last  year  influenza.  He  denies 
having  contracted  any  venereal  disease. 

Five  months  ago  he  was  admitted  to  the  hospital  with  the 
following  symptoms:  drowsiness,  weakness,  and  dizziness,  which 
had  been  increasing  over  a  period  of  six  months.  The  examina- 
tion then  showed  very  definite  drowsiness,  some  slowing  of  the 
mental  processes,  but  no  other  abnormalities  which  could  be 
detected  in  examination  of  the  nervous  system.  The  prostate 
was  enlarged  and  the  radial  arteries  were  thickened.     It  was  at 
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first  suspected  that  he  might  have  lethargic  encephalitis,  but  a 
lumbar  puncture  disclosed  a  spinal  fluid  with  44  cells,  a  +  +  +  + 
Wassermann  reaction,  and  a  paretic  curve  in  the  colloidal  gold 
solution.  He  was  immediately  given  antisyphilitic  treatment, 
and  during  his  stay  in  the  hospital  received  13  grains  of  mercury 
bichlorid  intramuscularly  and  a  total  of  4.95  grams  of  arsphen- 
amin  intravenously  in  eight  doses.  Before  he  left  the  hospital 
he  was  given  one  intraspinous  treatment  and  w^as  finally  dis- 
charged April  24th  greatly  improved.  He  was  referred  to  the 
Out-patient  Department  for  further  treatment,  and  during  the 
summer  received  seven  intravenous  injections  of  arsphenamin 
of  0.3  gram,  making  a  total  of  3.1  grams,  and  3  grains  of  mercury 
salicylate.  In  all,  then,  he  has  had  about  7  grams  of  neo-ars- 
phenamin  and  arsphenamin,  the  last  dose  being  administered 
October  19,  1920.  He  did  extraordinarily  well,  gained  27 
pounds  in  weight,  and  up  to  his  recent  illness  had  returned,  for 
all  practical  purposes,  to  normal  health. 

Nine  days  before  he  was  admitted,  when  he  felt  quite  well, 
a  barber  told  the  patient  that  he  was  yellow.  Since  that  time 
the  yellow  color  has  steadily  increased.  During  this  period 
the  patient's  appetite  has  been  poor,  he  has  had  a  bad  taste  in 
his  mouth.  He  vomited  once,  seven  days  after  the  onset  of 
jaundice,  and  the  stools  have  become  light  in  color.  He  has 
had  no  fever,  no  chills,  and  no  abdominal  pain. 

The  patient,  as  you  see,  is  very  deeply  jaundiced  and  is  of  a 
dark  yellowish-green  color.  The  pupils  react  sluggishly  to  light, 
are  equal  but  somewhat  irregular.  Only  a  few  teeth  remain 
and  there  is  pyorrhea  about  them.  Examination  of  the  chest 
shows  no  abnormalities.  The  abdomen,  as  you  may  see  in  the 
epigastric  region,  is  somewhat  protuberant,  and  on  palpitation 
the  entire  epigastrium  and  almost  the  complete  right  side  of  the 
abdomen  is  filled  by  a  smooth  mass  taking  the  form  of  the 
liver,  which  has  a  palpable  margin  and  extends  w^ell  below  the 
umbiHcus  and  13  cm.  below  the  costal  margin  in  the  right 
mammillary  line.  In  this  region  there  is  a  deep  notch.  The 
spleen  is  not  palpable,  the  Achilles'  jerks  are  both  absent.  Dur- 
ing his  stay  in  the  hospital  his  temperature  has  varied  between 
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98.2°  and  99.8°  F.,  his  pulse  between  64  and  78,  and  his  respira- 
tions have  been  normal.     The  blood  count  shows  75  per  cent. 


Fig.  129. — Case  I,  showing  the  extent  of  the  liver  enlargement  on  admis- 
sion to  the  hospital  and  the  reduction  in  the  size  of  the  liver  shortly  after 
admission. 

hemoglobin;  red  blood-cells  4,880,000;  7800  white  blood-cells; 
polymorphonuclears  73  per  cent.;  lymphycytes  25  per  cent.; 
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basophils  2  per  cent.  The  urine  has  been  dark,  the  specific 
gra\dty  1021,  and  it  has  shown  faint  traces  of  albumin  and  large 
quantities  of  bile. 

Shortly  after  his  admission  it  was  noticed  that  the  Hver 
began  to  diminish  in  size,  and  by  January  3d,  though  the  jaun- 
dice, if  anything,  was  deeper,  the  liver  only  reached  4^  cm.  below 
the  costal  margin  in  the  right  mammiUary  line  (Fig.  129) .  At  this 
tim.e  the  stools  were  hght  greenish  in  color,  semiformed,  and  did 
not  contain  bile.  The  blood  Wassermann  was  +  +  +  +  in  both 
antigens,  blood  sugar  0.95  gram  per  hter,  blood  urea  0.25  gram 
per  Uter,  the  blood  fat  was  0.74  per  cent.,  blood  uric  acid  2.2  mg. 
per  100  c.c,  and  blood  cholesterol  0.2  per  cent. 

On  January  4th  a  duodenal  tube  was  passed  and  a  yellow, 
slightly  viscid  fluid  returned  in  spurts  through  the  tube.  Exam- 
ination of  this  fluid  showed  that  the  protein,  fat,  and  starch- 
sphtting  ferments  were  present  in  normal  concentration.  Though 
the  fluid  looked  as  though  it  contained  bile,  reaction  to  Smith's 
reagent  was  negative.  On  the  same  day,  however,  estimation 
of  the  urobilin  content  of  the  stool  showed  that  urobilin  was 
present  in  800  dilution  imits — very  small  amounts.  On  Jan- 
uary 13th  gastric  expression  obtained  by  the  serial  method  gave 
the  following  results: 


Free  hydrochloric  acid . 
Total  acid 


One-half 

One 

One  and  a  half 

Two 

hour. 

hour. 

hours. 

hours. 

0 

30 

24 

28 

20 

50 

64 

48 

On  January  15th,  for  the  first  time,  the  stools  were  a  light 
brown,  semiformed,  and  gave  a  reaction  for  bile. 

x-Ray  of  the  stomach  has  shown  that  it  empties  in  six  hours, 
that  there  is  no  deformity  within  this  organ  or  in  the  duodenum. 
By  January  20th  the  patient  had  definitely  improved,  the  color 
of  the  skin  had  lightened,  and  the  feces  showed  urobilin  and 
urobilinogen  in  13,000  dilution  units.  x-Rsij  of  the  gall-bladder 
region  did  not  show  any  shadows  that  suggested  gaU-stones. 

Though  many  of  the  features  of  this  case  suggest  that  the 
jaundice  is  due  to  temporary  obstruction,  there  are  others,  such 
as  the  rapid  decrease  in  the  size  of  the  liver  during  the  period 
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of  obstruction,  which  speak  strongly  against  it.  Any  perma- 
nent obstruction  due  to  such  causes  as  new  growth  can  be  ex- 
cluded, and  we  could  only  consider  such  causes  as  stone  or 
catarrhal  jaundice.  The  association  of  this  jaundice  with  ars- 
phenamin  treatment  is  of  such  importance  that  it  must  be  con- 
sidered seriously  as  the  etiologic  agent. ^ 

CASE  II 

This  patient,  P.  J.,  history  No.  48,733,  is  a  married  woman, 
thirty  years  of  age,  who  was  admitted  to  the  hospital  January 
IS,  1921,  complaining  of  indigestion,  nausea,  constipation,  and 
jaundice  of  about  three  weeks'  duration.  She  is  an  Austrian, 
who  came  to  this  country  ten  years  ago.  Her  father  died  many 
years  ago  at  the  age  of  twenty-eight  of  what  was  suspected  to 
be  tuberculosis,  and  she  has  one  brother  said  to  be  insane.  She 
has  been  married  eleven  years.  Her  first  child  died  of  diph- 
theria at  the  age  of  two  years.  She  has  two  daughters,  five 
and  seven  years  of  age,  both  ahve  and  well.  She  has  done 
housework  and  washing  and  helped  to  support  the  family.  Until 
a  few  years  ago  she  was  quite  healthy,  though  she  had  scarlet 
fever  in  childhood  and  typhoid  eight  years  ago.  In  the  autumn 
of  1918  she  had  influenza.  Until  the  attack  of  influenza,  except 
for  the  two  previous  illnesses,  she  had  been  quite  healthy. 

Influenza  occurred  in  October,  1918,  from  which  she  re- 
covered slowly,  and  finally,  in  January,  1919,  she  came  to  the 
Dispensary  of  the  Presbyterian  Hospital  complaining  of  "dizzi- 
ness and  headaches."  She  was  also  nauseated  and  occasionally 
vomited.  She  complained  of  rather  vague  pains  in  various  por- 
tions of  her  body  which  came  on  particularly  after  her  washing. 
She  has  not  used  alcohol. 

In  January,  1919  the  general  examination  showed  some 
caries  of  the  teeth,  but  nothing  else  of  much  significance.  The 
blood-pressure  was  120/75.  She  returned  to  the  dispensary  on 
several  occasions  for  treatment,  but  did  not  seem  to  improve. 

*  Since  this  patient  was  presented,  he  has  steadily  improved,  and  the 
liver  is  diminishing  still  further  in  size  and  the  jaundice  is  rapidly  clearing  up. 
At  the  same  time  bile  is  present  in  large  quantities  in  the  feces. 
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After  several  visits  it  was  learned  that  she  had  contracted  a 
primary  lesion  from  her  husband  three  years  previously,  and  a 
Wassermann  reaction  done  May  24,  1920  showed  +  +  +  +  in 
both  alcohoHc  and  cholesterin  antigens.  Examination  at  this 
time  failed  to  disclose  any  evidence  of  organic  disease,  but  she 
was  immediately  placed  on  antisyphihtic  treatment.  Between 
June  15th  and  October  7,  1920  she  was  given  six  injections  of 
salicylate  of  mercury  in  1 -grain  doses  and  arsphenamin  injections 
as  follows:  July  8th,  0.2  gram;  July  15th,  0.2  gram;  July  22d, 
0.3  gram;  September  2d,  0.3  gram;  September  9th,  0.3  gram; 
September  23d,  0.3  gram;  September  30th,  0.3  gram;  October 
7th,  0.3  gram.     During  this  period  her  headaches  improved. 

For  four  weeks  previous  to  her  admission  to  the  hospital, 
on  January  15,  1921,  she  had  had  anorexia,  some  epigastric 
pains,  eructations  of  gas,  and  occasional  sensations  of  nausea. 
She  was  constipated  and  her  bowels  moved  only  by  catharsis. 
There  was  no  vomiting.  Eight  days  before  admission  she 
noticed  that  the  skin  of  the  chest  appeared  yellow,  and  this 
jaundice  rapidly  spread  all  over  the  body.  There  has  been  very 
httle  itching.  Weakness  has  appeared,  some  malaise,  and  the 
anorexia  has  increased.  The  epigastric  pain  has  disappeared, 
and  yesterday,  for  the  first  time,  the  patient  vomited.  She  has 
noticed  recently  that  the  stools  have  been  white.  There  has 
been  no  fever. 

Physical  Examination. — As  you  can  see  by  the  chart,  the 
temperature,  pulse,  and  respiration  on  admission  were  normal 
and  have  remained  so  during  her  stay  in  the  hospital.  The 
temperature  has  ranged  from  98.2°  to  99.8°  F.,  and  the  pulse 
from  74  to  84.    The  respirations  have  varied  from  18  to  20. 

The  physical  examination  today  shows  practically  the  same 
condition  as  was  found  on  admission.  The  jaundice,  as  you  can 
see,  is  of  an  intense  grade  and  is  deep  orange  or  greenish-yellow 
in  color.  The  patient  appears  somewhat  undernourished,  but 
is  perfectly  comfortable  and  complains  of  no  pain.  There  are 
a  few  acne  pustules  over  the  chest  and  back.  The  teeth  are 
poor  and  some  show  cavities,  while  others  are  missing.  Exam- 
ination of  the  lungs  and  heart  show  no  abnormalities.     The 
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blood-pressure  is  105/65,  The  abdomen  varies  much  in  its 
appearance.  On  some  days,  particularly  in  the  lower  portion, 
there  is  tympanitic  distention,  and  on  others  immediately  after 
an  enema  or  catharsis  the  abdomen  is  soft  and  rather  flat.  At 
these  times  there  is  no  resistance  and  the  abdomen  can  be  pal- 
pated with  great  ease.  Under  these  circumstances  it  is  possible 
to  feel  a  mass  in  the  left  hypochondrium,  which  presents  a 
rounded  edge,  comes  just  below  the  costal  margin,  and  takes  the 
form  of  the  spleen.  The  margin  of  the  liver  can  readily  be  felt 
as  a  palpable,  insensitive  edge.  Below  it,  in  the  midclavicular 
line,  a  rather  firm,  rounded  mass,  somewhat  larger  than  an  egg, 
can  frequently  be  readily  palpated,  and  as  you  can  see  today, 
when  the  hand  is  placed  in  the  right  lumbar  region  and  pushed 
forward,  a  shadow  is  seen  on  deep  respiration  in  the  region  near 
this  mass.  The  mass  can  be  pushed  forward,  becoming  super- 
ficial. It  is  not  tender  and  there  has  been  some  dispute  as  to 
whether,  at  the  height  of  inspiration  and  at  the  time  when  it 
descends  lowest  in  the  abdomen,  it  can  be  held  after  expiration 
in  the  same  position.  Discussion  has  arisen  as  to  whether  this 
mass  is  a  dilated  gall-bladder  or  a  movable  and  palpable  right 
kidney.  Further  examination  of  the  patient  showed  that  the 
hemoglobin  is  75  per  cent.,  red  blood-cells  5,200,000;  white  blood- 
cells  11,200;  polymorphonuclears  64  per  cent.;  small  mononu- 
clears 27  per  cent.;  large  mononuclears  and  transitionals  6  per 
cent.,  eosinophils  3  per  cent.  The  smear  shows  no  abnormal 
cells. 

The  urine  shows  a  specific  gravity  of  1015,  is  acid,  greenish 
yellow,  and  albumin  and  glucose  are  absent.  Microscopically, 
there  are  no  casts.  Large  quantities  of  bile  are  present.  The 
stool  is  pale  gray,  rather  fluid,  and  to  Smith's  reagent  gives 
a  negative  test  for  bile.  Though  the  urine  contains  large 
quantities  of  bile,  on  January  18th  there  was  no  urobilin 
present. 

The  picture,  therefore,  so  far  presents  the  appearance  of  a 
rapidly  progressive  jaundice  accompanied  by  sHght  enlargement 
of  liver  and  spleen  and  possibly  of  the  gall-bladder,  and  presents 
all  the  appearances  of  jaundice  caused  by  obstruction  to  the 
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common  bile-duct.     On  January  18th  the  stools  were  examined 
for  urobilin  and  traces  of  this  substance  were  found. 

Formerly  we  were  dependent  largely  upon  the  examination 
of  the  stools  for  information  concerning  the  potency  of  the 
bile-ducts  and  the  secretion  from  the  pancreas  and  from  the 
hver,  but  now,  by  the  use  of  the  duodenal  tube  and  by  lavage  of 
the  duodenum  wdth  magnesium  sulphate,  a  technic  first  sug- 
gested by  Dr.  Meltzer  and  recently  practised  by  Dr.  Lyon,  of 
Philadelphia,  to  produce  relaxation  of  the  sphincter  of  the 
papilla  of  Vater,  it  is  possible  to  obtain  bile  not  only  from  the 
common  duct,  but  from  the  gall-bladder  and  hepatic  ducts,  and 
to  identify  the  bile  as  coming  from  these  regions.  An  attempt 
was  therefore  made  to  determine  whether  by  lavage  of  the 
duodenum  with  magnesium  sulphate  the  obstruction  could  be 
temporarily  reUeved  and  by  this  method  bile  obtained.  This 
test  was  made  on  January  2 2d.  The  duodenal  contents  ob- 
tained by  lavage  with  magnesium  sulphate  was  watery,  alka- 
line, and  though  definitely  tinged  green,  gave  no  test  for  bile 
with  Smith's  reagent.  The  appropriate  tests,  however,  showed 
that  this  material  contained  all  of  the  pancreatic  fluids  in  fairly 
high  concentration.  After  flushing  the  duodenum  with  mag- 
nesium sulphate  a  viscous  fluid  which  was  more  deeply  tinged 
with  green  came  through  the  tube  in  several  separate  gushes,  but 
after  eight  or  ten  gushes  began  to  flow  very  slowly.  Only  a 
few  cubic  centimeters  could  be  obtained  in  a  period  of  twenty 
minutes.  After  the  removal  of  the  bile  the  duodenum  was 
flushed  with  magnesium  sulphate  and  the  tube  withdrawn. 
None  of  this  greenish  material  gave  positive  tests  for  bile  with 
Smith's  reagent.  But  this  test  gives  information  only  as  regards 
the  presence  of  bilirubin  and  not  biliverdin,  and  it  is  possible 
that  the  latter  and  not  the  former  was  present  in  the  material. 
The  stools  obtained  on  January  22d,  the  day  following  the  first 
lavage,  and  again  on  January  26th,  following  a  second  duodenal 
lavage  with  magnesium  sulphate,  appeared  for  the  first  time 
brown,  and  though  they  gave  no  reaction  with  Smith's  reagent, 
on  the  24th  the  dilution  units  of  urobilin  had  increased  greatly, 
so  that  they  numbered,  according  to  Dr.  Bauman,  who  has  been 
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studying  this  patient,  4800.  On  January  20th  an  x-tslj  of  the 
gall-bladder  region  showed  a  shadow,  according  to  Dr.  Imboden, 
which  was  below  the  liver  and  which  suggested  to  him  a  large 
gall-bladder.  It  seems  obvious,  therefore,  that  though  there 
are  many  signs  that  suggest  obstruction  of  the  common  duct, 
this  cannot  be  complete,  or  in  the  first  place  the  ferments 
of  the  pancreatic  juice  in  the  duodenum  seem  normal  in  con- 
centration, which  would  be  distinctly  against  obstruction  at  the 
papilla  of  Vater,  and  even  before  duodenal  lavage  small  quan- 
tities of  bile  pigments  did  reach  the  duodenum. 

After  flushing  with  magnesium  sulphate  the  quantities  of 
bile  pigments  were  greatly  increased  and  were  sufiicient  to  color 
the  stools  and  to  appear  in  readily  measurable  units  of  urobilin 

in  the  feces. 

CASE  m 

This  patient,  C.  K.,  history  No.  48,797,  age  fifty-nine  years, 
married,  was  sent  into  the  hospital  for  observation  on  account 
of  an  attack  of  jaundice  which  has  been  of  somewhat  long  dura- 
tion and  has  lasted  now  for  a  period  of  four  months.  For  the 
last  two  weeks  he  has  had  a  dull  persistent  ache  in  the  upper 
right  quadrant  of  the  abdomen.  There  is  a  history  of  tubercu- 
losis in  the  family.  His  mother  died  of  pulmonary  tuberculosis 
at  the  age  of  thirty-five  years  and  two  brothers  have  both  died 
of  the  same  disease  at  the  ages  of  twenty-three  and  thirty-three. 
Three  sisters  have  likewise  died,  two  of  tuberculosis,  one  at  the 
age  of  twenty-three  and  the  other  at  twenty-eight.  During  the 
illnesses  of  his  brothers  and  sisters  this  patient  was  living  in  the 
same  house.  He  has  been  married  thirteen  years,  his  wife  is 
fifty-seven  years  of  age,  and  is  not  well,  for  she  had  a  paralytic 
stroke  twenty  years  ago.  There  have  been  no  children  and  no 
miscarriages.  He  has  never  been  very  robust,  though  the  only 
serious  malady  from  which  he  has  suffered  was  a  severe  attack 
of  rheumatic  fever  in  1889  and  a  milder  attack  in  1899.  At  the 
age  of  fifteen  he  had  a  very  severe  sore  throat  and  since  then  he 
has  been  subject  to  mild  sore  throats.  For  the  last  few  years 
he  has  occasionally  had  palpitation  and  has  on  rare  occasions 
noticed  a  slight  pain  about  the  heart. 
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In  1902  he  contracted  syphilis.  About  seven  years  ago  he 
was  told  that  he  had  heart  trouble.  Several  months  ago  he 
went  to  the  Vanderbilt  Clinic  for  treatment  and  had  there  nine 
injections  of  arsphenamin.  These  were  administered  at  weekly 
intervals  between  July  31st  and  September  15,  1920.  The 
treatment  was  then  discontinued  on  account  of  the  pain  in  the 
upper  right  quadrant  of  the  abdomen.  About  October  12th,  he 
noticed  jaundice,  and  following  this  for  a  short  time  he  spent 
part  of  each  day  in  bed.  The  jaundice  at  first  deepened  and 
then  gradually  cleared,  until  at  the  present  time,  as  you  see  it 
has  almost  disappeared. 

The  patient  on  admission  looked  well  nourished  and  quite 
well  preserved  for  fifty-nine  years  of  age.  He  walked  into  the 
hospital.  The  scleras  and  the  skin  showed  a  very  sHght  degree 
of  jaundice.  The  pupils  were  irregular  and  unequal,  the  left 
being  larger  than  the  right,  and  they  reacted  neither  to  light 
nor  accommodation.  The  ophthalmoscopic  examination  showed 
pulsating  retinal  vessels.  There  was  a  distinct  tremor  of  the 
lips  and  the  voice  was  husky.  In  the  neck  there  were  marked 
arterial  pulsations  which  could  be  seen.  Over  the  precordial 
area  a  \dsible  and  palpable  heave  was  noted  with  a  suggestion 
of  a  thrill  at  the  base.  The  cardiac  impulse  was  seen  and  felt 
11|  cm.  from  the  midline  in  the  fifth  space.  On  percussion  the 
cardiac  dulness  was  distinctly  enlarged  with  a  wide  area  of  dul- 
ness  in  the  first  and  second  spaces,  reaching  at  least  5  cm.  to 
the  right,  and  in  the  first  space  5^  cm.  to  the  left,  while  in  the 
second  space  it  was  7  cm.  to  the  left.  On  auscultation,  loud 
systolic  and  diastolic  murmurs  were  heard  aU  over  the  cardiac 
area.  The  pulse  now  is  84  and  collapsing  in  quahty.  The 
blood-pressure  is  190/58.  Capillary  pulses  were  seen  in  the 
fingers  and  pistol-shot  sounds  heard  in  the  groin.  On  rectal 
examination,  the  prostate  was  found  enlarged.  The  neuro- 
logic examination  showed  no  further  abnormalities  of  reflexes  or 
sensation.  It  was,  however,  suspected  that  there  was  not  only 
syphiHtic  aortitis,  but  aortic  insufficiency.  The  blood  Wasser- 
mann  was  +  -F  +  -f .  Lumbar  puncture  showed  clear  fluid  with 
25  cells  per  cubic  centimeter.     Globulin  +  -f-  -f ,  and  both  alco- 
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holic  and  cholesterin  Wassermann   +  +  +  +   in  quantities  of 
from  2  to  0.2  c.c.  of  spinal  fluid. 

It  is  obvious  that  we  have  in  this  patient  again  the  subject 
of  syphilis  with  involvement  of  the  aorta  and  the  nervous  sys- 
tem, the  appearance  of  jaundice  following  a  moderate  source  of 
intravenous  injections  of  arsphenamin.  He  differs  from  the 
other  two  cases  inasmuch  as  we  see  him  during  the  recovery 
from  his  jaundice.  Neither  the  spleen  nor  the  liver  is  palpable 
on  examination.  The  Urine  was  1025,  alkaline,  rather  dark, 
glucose  and  albumin  were  absent,  and  the  sediment  consisted  of 
amorphous  phosphates. 

Examination  of  the  duodenal  contents  in  this  man  showed  a 
golden  yellow  fluid  which  contained  all  the  pancreatic  ferments 
and  bile.  After  lavage  with  20  c.c.  of  20  per  cent,  sterile  mag- 
nesium sulphate  a  rapid  flow  of  yellow  cloudy  fluid  was  ob- 
tained, which  was  followed  in  two  minutes  by  clear  yellow 
fluid. 

The  chesmistry  of  the  blood  was  as  follows:  Blood  fat,  0.80 
per  cent.;  blood  cholesterol,  0.22  per  cent.;  blood  uric  acid,  2.6 
mgm.  per  100  c.c;  blood  urea,  0.35  gram  per  liter,  showing  a 
normal  proportion  of  these  substances.  Since  admission  to  the 
hospital  the  patient  has  had  no  fever,  his  pulse  has  varied 
between  70  and  80,  and  he  has  continued  to  improve  rapidly. 

These  3  patients  present  a  condition  which  has  not  infre- 
quently been  observed  to  follow  the  administration  of  arsphena- 
min in  syphiHtics  and  which  forms  one  group  representative  of 
the  untoward  effects  that  arise  during  this  form  of  treatment. 
These  by-effects  are  quite  numerous,  but  we  are  particularly 
interested  now  in  those  where  the  liver  itself  is  involved. 

Do  you,  Mr. ,  know  what  other  types  of  intoxication 

may  result  from  treatment  by  arsphenamin  in  syphilitic  disease 
of  the  liver? 

Student:  I  beheve  that  in  certain  cases  of  syphiHs  of  the 
liver,  where  the  syphiHtic  lesion  is  quite  extensive,  treatment 
by  arsphenamin  is  supposed,  by  the  destruction  of  the  spiro- 
chetes, to  allow  of  the  Hberation  of  toxic  substances  which  give 
rise  to  serious  symptoms. 
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Dr.  Longcope:  Do  you  know  how  these  reactions  have  been 
designated  and  where  else  they  may  occur? 

Student:  I  believe  they  have  been  termed  Herxheimer  re- 
actions and  may  show  themselves  especially  by  a  return  of  the 
skin  lesion  or  by  s5rmptoms  referable  particularly  to  the  cranial 
nerves  in  cerebrospinal  syphilis. 

Dr.  Longcope:  Yes,  the  Herxheimer  reaction  represents 
probably  one  t}^e  which  is  to  be  differentiated  from  the  con- 
dition in  the  patients  whom  we  have  just  seen.  Is  there  any- 
thing in  the  examination  of  these  patients  that  would  make  you 
hesitate  to  infer  that  the  condition  is  produced  solely  by  the 
action  of  some  toxic  substance  upon  the  Hver  cells? 

Student:  Certainly  the  first  and  second  patients  showed 
many  of  the  features  of  an  obstructive  jaundice. 

Dr.  Longcope:  Yes,  though  we  know  from  the  subsequent 
course  which  the  jaundice  has  taken  in  these  patients  that  it 
has  not  been  caused  by  a  permanent  or  an  irremediable  ob- 
struction of  the  bile-ducts,  yet  it  is  extremely  difficult  to  elimi- 
nate a  temporary  obstruction  as  a  cause  of  the  condition.  It 
would  be  desirable,  however,  before  coming  to  any  definite  con- 
clusion, for  us  to  study  to  a  certain  extent  the  observations 
that  have  already  been  made  upon  arsphenamin  jaundice  and 
to  determine  whether  the  patients  which  we  have  just  seen  con- 
form to  the  descriptions  that  have  been  given  of  this  type  of 
jaundice. 

Before,  however,  discussing  this  tj^e  of  jaundice  in  detail, 
it  might  be  well  to  consider  in  general  the  most  important 
causes  of  jaundice  and  their  classification.  Into  what  general 
groups  have  cases  of  jaundice  been  usually  divided? 

Student:  First,  jaundice  due  to  obstruction;  second,  jaun- 
dice due  to  infections  or  intoxications;  third,  congenital  jaundice. 
Dr.  Longcope:  The  divisions  which  you  have  given  are 
generally  recognized  by  most  authors,  and  I  have  placed  on  the 
board  this  outline  which  you  will  see. 
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TABLE   I— CAUSES   OF   JAUNDICE 

I.  Obstruction. 
II.  Infections  and  intoxications  (with  and  without  changes  in  the  liver) : 

(c)  Pneumonia:    Streptococcus  infections,  malaria,  etc.     Cardiac  dis- 
ease (chronic  passive  congestion). 
(&)  Infections  of  liver: 

1.  Spirochetoses. 

Yellow  fever  (Leptospira  icteroides). 

Acute  infectious  jaundice  (Spirochaeta  ictohaemorrhagica). 

Syphilis  (Spirochaeta  pallida). 

2.  Due  to  other  organisms  (cholangitis  due  to  Bacillus  coli,  etc.). 

(c)  Intoxications  or  infections  of  unknown  origin : 

Acute  yellow  atrophy. 
Epidemic  jaundice. 

(d)  Chemical  poisons  of  known  origin  (causing  necrosis  of  liver) : 
Phosphorus. 

Chloroform. 

Arsenic. 

Toluenediamin. 

Tetrachlorid   of  ethane  tetrachlorethane    ("dope"   waterproofing 

aeroplanes). 
Trinitrotoluol  (T.  N.  T.). 

(e)  Snake  venom. 
Dinitrobenzene,    picric    acid   (used  in 

manufacture  of  explosives) 
Arseniuretted  hydrogen. 
Paroxysmal  hemoglobinuria. 
Blood  transfusions. 
III.  Congenital: 

Hemolytic  icterus. 
Congenital  icterus  of  newborn. 

The  obstructive  jaundice  we  need  not  consider  at  the  pres- 
ent moment.  Though  the  so-called  congenital  jaundice  is 
usually  placed  in  a  separate  group,  some  of  these  cases  have  the 
characteristics  of  those  tabulated  under  the  jaimdice  produced 
by  infections  and  intoxications,  namely,  those  Hsted  in  Group 
11. 

Let  us  concentrate  upon  the  second  group,  namely,  jaundice 
due  to  infections  and  intoxications.  As  Willcox  (Lancet,  1919, 
Vol.  I,  page  869)  has  recently  pointed  out,  jaimdice  in  this 
second  group  may  or  may  not  be  associated  on  the  one  hand 
with  destructive  changes  in  the  Hver,  or  on  the  other  with  de- 
struction of  the  red  blood-cells  (hematohepatogenous) .     As  you 


Associated  with  marked 
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may  see,  I  have  divided  the  jaundice  produced  by  infections 
and  intoxications  in  a  somewhat  arbitrary  manner  into  (a) 
general  bacterial  or  protozoal  infections,  such  as  pneumonia  and 
malaria,  etc.,  and  as  a  subdi^dsion  the  jaundice  of  cardiac  dis- 
ease which,  though  dependent  upon  destruction  of  the  liver 
cells,  is  often  associated  wdth  streptococcus  infections;  under 
(b)  the  group  of  highly  interesting  spirochetal  infections,  two 
of  which  are  so  characteristically  accompanied  by  jaundice; 
under  (c)  the  intoxication  and  infections  of  unknown  origin,  and 
under  (d)  the  chemical  poisons  which  produce  in  a  large  pro- 
portion of  instances  destruction  of  liver  tissue,  but  some  of  which 
may  also  cause  a  hemotysis  of  blood  cells;  and  under  (e)  are 
those  intoxications  which  produce,  par  excellence,  the  destruc- 
tion of  red  blood-cells  and  are  fundamentally  hemolytic  in 
nature. 

Information  concerning  the  toxic  action  of  many  of  the 
chemicals  grouped  under  d  and  e  has  come  about  through  the 
use  of  such  chemicals  during  the  manufacture  of  explosives  and 
munitions  during  the  war.  Some  of  the  most  recent  informa- 
tion concerning  the  action  of  these  substances  can  be  obtained 
from  Colonel  Willcox's  article. 

The  subgroups  in  this  Ust  which  interest  us  particularly  are 
the  spirochetal  infections  of  the  liver  and  the  chemical  poison- 
ings which  are  associated  with  necrosis  of  the  liver,  for  in  the 
■cases  which  I  have  presented  to  you  there  are^  at  least  two 
features  to  be  considered.  First,  late  syphiUtic  infection,  and 
the  other,  the  use  of  arsenic.  During  what  stages  of  the  disease 
may  jaundice  occur  in  syphilis? 

Student:  I  believe  that  it  is  observed  during  the  florid 
stage  of  the  disease.  Second,  as  an  acute  necrotic  hepatitis, 
and  third,  as  a  result  of  compression  of  the  bile-ducts  by  gum- 
mata  or  an  extensive  syphilitic  cirrhosis. 

Dr.  Longcope:  The  last  of  these  possibilities  does  not 
probably  come  into  consideration  today,  and  we  are  particularly 
interested  in  those  types  of  jaundice  which  are  unassociated 
with  the  ordinary  forms  of  duct  obstruction.  Recently  this 
entire  subject  of  jaundice  in  syphilis  has  been  discussed  by 
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Scott  and  Pearson  in  the  American  Journal  of  Syphilis,  1919, 
Vol.  Ill,  page  628,  and  they  di\'ide  the  jaundice  of  syphilis 
which  is  not  produced  by  obstruction  into  three  types:  (a) 
Jaundice  due  to  diffuse  s^'philitic  hepatitis;  (b)  jaundice  accom- 
panying a  diffuse  syphihtic  hepatitis  in  which  the  s}'mptoms 
are  to  be  ascribed  to  the  destructive  action  by  the  first  injections 
of  arsenical  preparations  upon  the  spirochetes,  namely,  a 
jaimdice  possibly  appearing  as  the  result  of  the  Herxheimer 
reaction,  to  which  you  have  already  referred;  and  (c)  the  early 
and  late  arsenical  jaundice  to  which  they  think  those  cases  of 
syphilis  are  particularly  susceptible  in  which  the  liver  is  already 
infected  by  the  Spirochaeta  palHda. 

Concerning  the  cause  of  this  latter  type  of  jaundice  there  has 
been  much  discussion,  which  is  set  forth  in  this  article  of  Scott 
and  Pearson,  for  some  observers  have  held  that  the  jaundice, 
after  repeated  administration  of  arsphenamin,  is  dependent 
largely  upon  the  action  of  the  substance  upon  the  spirochetes 
infecting  the  liver,  while  others  ascribe  it  entirely  to  arsenical 
poisoning.  These  represent  the  extreme  points  of  view,  while 
many  observers,  such  as  Scott  and  Pearson,  take  an  intermediate 
ground  and  consider  that  both  factors  are  operative. 

Recently  this  entire  subject  has  been  discussed  quite  ex- 
tensively in  several  articles,  and  the  information  derived  from 
reports  of  isolated  cases  of  jaundice  following  arsphenamin 
treatment  has  been  amplified  by  observations  upon  much  longer 
series  of  cases.  This  useful  paper  of  L.  W.  Harrison  in  the 
Quarterly  Journal  of  Medicine,  1917,  Vol.  X,  page  291,  gives  an 
excellent  summary  of  the  untoward  .effects  which  have  been 
observed  after  the  use  of  arsphenamin,  and  he  describes  jaundice 
as  occurring  in  0.6  per  cent,  of  the  cases  which  he  has  treated. 
His  experience  is  very  large  and  comprises  10,000  cases  under 
treatment  by  salvarsan  and  mercury.  He  describes  the  condi- 
tion very  briefly  as  simulating  obstructive  jaundice,  and  states 
that  in  one  case  which  had  died  with  an  extensive  derma- 
titis the  Hver  showed  no  changes,  but  that  the  common  duct 
where  it  entered  the  duodenum  was  inflamed  and  obstructed. 
He,  as  well  as  all  other  observers,  has  noted  that  the  jamidice 
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occurs  almost  exclusively  in  those  patients  that  have  had  re- 
peated injections.  In  a  more  recent  article  in  the  Archives  of 
Internal  Medicine  for  1920,  Vol.  26,  page  521,  which  was  pub- 
lished November  15th,  Stokes,  Ruddeman,  and  Lemon  discuss 
this  entire  question  of  jaundice  during  s}^hilitic  treatment  and 
its  possible  relationship  to  infectious  jaundice.  They  state  that 
from  August,  1916  to  July,  1920  5200  patients  were  treated  by 
arsphenamin  at  the  Mayo  Clinic,  and  during  this  period  70 
cases  of  jaundice,  excluding  those  definitely  associated  with 
carcinoma  of  the  Hver,  have  been  observed.  They  also  quote 
Meirowsky's  experiences,  who  reports  among  225,780  injections 
of  arsphenamin,  neo-arsphenamin,  and  arsphenamin  sodium  that 
jaundice  occurred  once  in  each  2000  injections  of  arsphenamin, 
or  0.89  per  cent. ;  and  once  in  6000  injections  of  neo-arsphenamin. 

You  can  see  by  these  figures  that  the  condition  is  not  very 
rare,  and  since  a  number  of  fatal  cases  have  been  reported,  it 
has  a  very  important  significance.  Apparently  there  is  no  way 
at  the  present  time  of  foretelling  whether  or  not  jaxmdice  is 
likely  to  occur  after  treatment,  nor  is  it  possible  to  determine  at 
what  time  the  jaundice  may  occur  after  the  series  of  treatments 
has  been  completed.  You  will  note  that  in  3  of  these  cases  a 
considerable  time  elapsed  after  the  last  administration  of  ars- 
phenamin and  the  appearance  of  jaundice,  and  this  has  been 
noted  not  infrequently  in  the  reported  cases.  In  many  instances 
the  jaundice  does  not  appear  for  several  weeks  after  the  ad- 
ministration of  the  last  dose  of  arsphenamin. 

The  cases  which  you  have  seen  present  in  many  ways  very 
good  illustrations  of  this  condition  which  frequently  runs  its 
course  over  periods  of  weeks,  accompanied  by  few  symptoms 
except  for  the  jaundice.  There  may  or  may  not  be  in  the  early 
stages  enlargement  of  the  liver,  and  the  condition  observed  in 
the  carpenter,  fifty-five  years  old,  in  which  the  Hver  on  ad- 
mission was  of  enormous  size  and  rapidly  diminished,  is  un- 
doubtedly unusual.  One  feature  which  presented  itself  in  2  of 
these  cases  is  the  great  diminution  of  bile-pigments  in  the  feces, 
and  though  this  has  been  observed,  it  is  of  unusual  occurrence, 
and,  as  a  rule,  the  feces  throughout  the  course  of  the  disease 
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contain  large  quantities  of  bile-pigments.  The  blood  chemistry 
of  these  patients  has  not  shown  any  remarkable  alterations 
except  for  the  presence  of  bile-pigments  in  the  plasma.  Bailey 
and  McKay  (Archives  of  Internal  Medicine,  1920,  Vol.  25, 
page  628),  in  their  study  of  a  series  of  such  cases  which  came 
under  their  observation  in  No.  16,  Canadian  General  Hospital, 
at  Orpington,  Kent,  state  that  the  blood  uric  acid  and  the 
blood  sugar  of  these  patients  is  normal,  but  that  the  blood  urea 
is  sHghtly  elevated.  The  high  urea  values,  they  think,  may  be 
accoimted  for  by  the  increased  protein  consumption  of  their 
patients  for  long  periods  previous  to  their  examinations. 

In  the  fatal  cases  death  apparenth^  takes  place  with  much 
the  same  symptoms  as  are  observed  in  acute  yellow  atrophy. 
The  pathology  of  this  condition  has  been  described  now  in  quite 
a  number  of  fatal  cases,  but  since  the  pathologic  picture  seems 
to  vary  somewhat  we  have  not  as  yet  anything  like  complete 
information  concerning  this  important  part  of  the  study.  In 
most  of  the  single  reports  more  or  less  extensive  destruction  of 
the  liver  ceUs  has  been  described,  but  perhaps  one  of  the  most 
complete  studies  is  that  made  by  H.  M.  Turnbull,  of  the  Lon- 
don Hospital,  whose  report  upon  the  examination  of  tissues 
from  8  cases  of  death  following  injections  of  salvarsan  appeared 
in  the  55th  Special  Report  Series  of  the  Medical  Research  Com- 
mittee for  1920.  He  states  that  the  liver  in  all  cases  was  the 
seat  of  a  destructive  lesion  which  was  remarkably  uniform  in 
the  different  cases.  The  centers  of  the  lobules  seem  to  have 
been  most  vulnerable.  There  is  degeneration  and  necrosis  of 
some  cells,  with  fatty  deposits  in  other  cells.  Where  the  ne- 
crosis has  been  most  rapid  (usually  about  the  center  of  the 
lobule)  the  fat  is  least  prominent,  while  it  is  greatest  in  the 
cells  which  survive  the  longest.  Thus,  the  fatty  cells  are  more 
likely  to  be  found  about  the  margins  of  the  lobules  than  in  the 
center,  where  the  necrosis  proceeds  most  rapidly.  In  some 
instances  there  is  to  be  seen  fibroblastic  proHferation  about  the 
portal  system  or  central  veins.  In  these  regions  cellular  infiltra- 
tion is  present  and  of  an  early  type,  containing  many  leukocytes. 
In  some  cases  where  the  necrosis  and  degeneration  have  ad- 
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vanced  further  in  one  region  than  another,  regeneration  of  liver 
cells  was  observed.  In  none  of  these  cases  were  there  bacteria 
or  spirochetes  found.  No  accumulation  of  bile-pigments  were 
found  in  the  sections  of  the  liver.  In  one  other  organ,  namely, 
the  kidney,  there  is  quite  extensive  fatty  degeneration  which 
affects  as  well  the  heart  muscle.  Cholangitis  was  frequent  and 
hemorrhages  into  the  intestines  and  into  the  tubules  of  the 
kidneys  occurred  in  some  instances.  Turnbull  concludes  that 
the  pathologic  alterations  which  he  observed  in  these  cases  and 
which  are  well  illustrated  in  these  plates  that  I  will  project  upon 
the  screen  are  not  those  which  are  ordinarily  met  with  in  infec- 
tions of  the  liver  by  spirochetes,  but  bear  a  strong  resemblance 
to  those  changes  which  have  been  attributed  to  exogenous 
poisons.  Though  they  resemble  somewhat  the  pathologic  le- 
sions produced  by  phosphorus  poison,  they  simulate  much  more 
closely  the  changes  observed  after  poisoning  by  trinitrotoluol 
and  tetrachlorethane. 

From  the  pathologic  picture,  therefore,  one  is  inclined  to 
uphold  the  view  that  the  jaundice  in  these  cases  is  the  direct 
result  of  arsenical  poisoning.  So  far,  however,  according  to 
Bailey  and  McKay,  arsenic  has  not  been  found  in  the  urine  of 
these  patients,  and  Lynch  and  Hoge,  who  have  reported  in  the 
Journal  of  the  American  Medical  Association,  1919,  Vol.  73, 
page  1687,  3  cases  of  this  type  of  poisoning,  1  of  which  was 
fatal,  confirm  this  observation,  and  state  that  even  in  the  tissue 
of  the  fatal  case  which  was  subjected  to  various  tests,  arsenic 
could  not  be  demonstrated.  They  point  to  the  fact  that  the 
stools  may  be  pasty  or  of  hght  color,  and  give  a  negative  test 
for  bile. 

At  the  present  moment,  therefore,  we  cannot  be  absolutely 
certain  that  arsenic  is  the  cause  of  the  necrosis,  though  there 
seems  to  be  considerable  evidence  which  points  in  this  direc- 
tion. 

Before  referring  for  a  moment  to  one  important  question  in 
the  prevention  and  therapy  of  these  conditions,  I  may  refer 
again  to  the  difficulty  of  diagnosis  which  may  arise,  and  remind 
you  that  Stokes,  Ruddeman,  and  Lemon  seemed  to  feel  quite 
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definitely  that  the  recent  frequent  occurrence  of  jaundice  follow- 
ing arsphenamin  at  Rochester  is  due  to  the  fact  that  many  of 
these  patients  suffered  from  an  intercurrent  disease  which  was 
entirely  unassociated  with  either  syphilis  or  the  mode  of  treat- 
ment. They  call  attention  to  the  fact  that  during  the  period 
in  which  jaundice  increased  in  instance  among  the  patients 
receiving  arsphenamin,  there  was  in  that  region  a  sufficient 
number  of  cases  of  jaundice  among  non-syphilitics  and  un- 
treated individuals  to  constitute  an  epidemic,  and  they  con- 
clude that  many  of  their  patients  were  suffering  from  an  epi- 
demic form  of  jaundice  and  not  the  type  which  they  recognize 
as  incidental  in  a  certain  number  of  cases,  to  arsphenamin 
treatment. 

There  is  one  other  point  which  I  desire  to  bring  forward, 
namely,  the  possible  prevention  of  this  condition  during  ars- 
phenamin treatment.  It  has  been  shown  by  Opie  and  Alford, 
Journal  of  the  American  Medical  Association,  1914,  Vol.  62, 
page  295,  that  the  Hver  of  animals  is  least  likely  to  be  damaged 
by  chloroform  and  phosphorus  if  the  diet  is  high  in  carbohy- 
drates, while  Graham  (Journal  of  Experimental  Medicine,  1915, 
Vol.  21,  page  185)  has  demonstrated  that  in  dogs  the  resistance 
of  the  liver  to  chloroform  is  proportional  to  the  amount  of 
glycogen  in  that  organ.  In  more  recent  experiments  Davis  and 
Whipple  (in  the  Archives  of  Internal  Medicine,  1919,  Vol.  23, 
page  612)  investigated  this  subject  still  further,  and  from  experi- 
ments on  dogs  poisoned  by  chloroform  have  concluded  that  in 
starvation  injury  to  the  liver  is  to  be  expected.  Sugar  and  diets 
rich  in  carbohydrates  fed  in  the  days  preceding  chloroform 
anesthesia  exert  a  marked  protective  action  against  liver  injury. 
Thus  a  diet  of  skimmed  milk  alone  is  highly  protective  and  a 
diet  of  bread  and  skimmed  milk  or  any  food  rich  in  carbo- 
hydrate gives  the  largest  liver  repair,  whereas  fat  diets  do  not 
aid  in  the  liver  repair. 

We  have,  therefore,  in  the  patients  that  you  have  seen  re- 
duced the  fat  of  the  diet  to  a  minimum  and  have  placed  them 
on  a  relatively  high  carbohydrate  intake.  Whether  this  has 
had  any  influence  on  the  course  of   the  afi'ection  or  not  it  is 
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difficult  to  say,  but  at  least  in  the  2  patients  whom  we  have 
seen  early  in  their  disease  the  course  has  been  generally  mild 
and  the  recovery  comparatively  rapid. 

In  summary,  therefore,  I  think  we  are  justified  in  stating 
that  these  patients  present  many  of  the  characteristics  of 
jaundice  in  syphiUs  following  arsphenamin  intoxication,  and 
though  there  are  certain  features  which  may  be  raised  as  argu- 
ment against  this  diagnosis,  still  the  study  of  this  condition  has 
not  yet  been  so  fully  completed  that  the  slight  irregularities 
justify  us  in  changing  our  opinions  concerning  them.  It  has 
not  been  possible  to  add  anything  further  to  the  important 
subject  of  the  exact  etiology,  and  we  must  still  be  left  in  doubt 
as  to  whether  the  condition  is  produced  entirely  by  arsenical 
poisoning  or  by  the  combined  action  of  arsenic  and  its  effect 
upon  the  si'philitic  liver.  There  seems,  however,  to  be  sufficient 
e\ddence  to  conclude  for  the  present  that  the  arsenic  intoxica- 
tion is  an  important  feature,  and  we  have  therefore  instituted 
the  only  treatment  which  may  theoretically  be  of  benefit, 
namely,  a  high  carbohydrate  diet,  and  which,  if  it  has  not  re- 
sulted in  cure,  at  least  has  been  accompanied  by  improvement 
in  2  of  these  cases. 


CLINIC  OF  DR.  T.  STUART  HART 
Presbyterian  Hospital 


THE  FUNCTIONAL  ACTIVITY  OF  THE  HEART.     METHOD 
OF  CLASSIFICATION 

This  afternoon,  gentlemen,  I  wish  to  direct  your  attention 
to  the  subject  of  the  classification  of  patients  with  heart  disease. 

Hitherto  most  of  your  time  spent  in  the  examination  of  the 
heart  has  been  given  over  to  a  study  of  the  anatomic  conditions. 
You  have  perfected  yourselves  in  the  several  methods  which 
have  for  their  object  the  detection  of  abnormalities  in  the  valves 
of  the  heart,  so  that  you  are  able  to  say  with  a  good  deal  of 
assurance  as  to  whether  the  mitral  or  the  aortic  or  the  tricuspid 
valves  are  or  are  not  anatomically  perfect,  and  if  imperfect,  you 
can  usually  determine  whether  the  anatomic  changes  form  an 
obstruction  to  the  blood-stream  or  permit  the  blood  to  leak 
backward  in  a  direction  opposite  to  the  normal.  You  can  detect 
changes  in  the  pericardium  and  are  able  to  state  in  one  case  that 
this  sac  is  bulging  with  fluid,  in  another  that  its  cavity  is  ob- 
Hterated  and  its  walls  glued  together  by  adhesions. 

While  these  anatomic  facts  are  of  importance  to  the  clinician, 
they  are  so  only  to  the  degree  in  which  they  effect  the  work  of 
the  heart,  or  in  which  they  may  in  the  future  be  expected  to 
affect  its  work. 

The  subject  to  which  I  specially  wish  to  invite  your  attention 
is  the  functional  activity  of  the  heart,  that  is  to  say.  What  is  the 
work  which  the  heart  performs  and  how  does  it  perform  it? 

Before  we  can  inteUigently  consider  abnormaUties  of  heart 
ftmction  we  must,  for  the  sake  of  comparison,  formulate  stand- 
ards based  on  the  normal  heart.  We  may  therefore  inquire. 
What  is  the  function  of  the  normal  heart?  What  is  the  work 
we  may  expect  the  normal  heart  to  do? 
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The  function  of  the  heart  is  to  maintain  an  adequate  circu- 
lation in  all  of  the  organs  of  the  body.  A  sufficient  quantity  of 
blood  must  be  supplied  to  each  organ  so  that  ever^^vhere  the 
tissue  respiration  may  be  satisfactorily  performed.  The  heart 
must  act  as  an  efificient  pump  which  keeps  the  blood  effectively 
mo\dng  through  the  vessels  of  the  greater  and  lesser  circuits.  It 
is  the  great  motor  power  which,  supplemented  by  other  agencies 
(e.  g.,  muscle  contractions,  valves  of  the  veins,  respiratory 
movements  of  the  chest,  etc.),  keeps  the  blood  circulating  so 
that  all  parts  of  the  organism  may  receive  a  sufficient  supply. 

The  circulation  must  be  adequate  not  only  for  periods  when 
the  organs  are  relatively  inactive  but  also  for  periods  when 
under  stress  they  are  called  upon  to  increase  their  activities  to 
a  high  degree.  When  the  body  is  at  rest  the  normal  heart 
liberates  only  a  small  portion  of  the  force  of  which  it  is  capable, 
the  power  which  is  available  under  conditions  of  bodily  activity 
is  known  as  the  "reserve  force."  This  factor  of  safety  is  very 
considerable.  Lowy  has  estimated  that  the  reserve  force  of  the 
heart  enables  it  to  perform  thirteen  times  the  amount  of  work 
which  is  demanded  of  it  when  the  body  is  at  rest.  A  moderate 
increase  of  bodily  work  calls  for  a  quadrupling  of  the  work  of 
the  heart,  but  a  normal  heart  will  readily  perform  this  task  year 
after  year  if  its  work  is  alternated  with  proper  intervals  of  rest. 

For  practical  purposes  it  is  extremely  useful  to  employ  some 
method  of  classification  which  takes  into  consideration  both  the 
anatomic  condition  and  functional  capacity  of  the  heart. 

I  have  placed  on  the  blackboard  the  classification  which  is 
at  present  used  in  this  cHnic. 

CLASSIFICATION  OF  HEART  DISEASE 

Class  I. — Organic  heart  disease — which  has  never  given 
symptoms  of  cardiac  insufficiency. 

Class  II. — Organic  heart  disease — with  symptoms  of  cardiac 
insufficiency  in  the  past,  none  at  the  present  time. 

Class  III. — Organic  heart  disease — with  symptoms,  at  the 
time  of  examination,  of  cardiac  insufficiency  following  ordinary 
exertion. 
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Class  IV. — Possible  heart  disease — presenting  abnormal 
physical  signs  the  nature  of  which  leads  us  to  believe  that  they 
are  not  due  to  organic  changes  in  the  heart. 

Class  V. — Potential  heart  disease — those  in  whom  there  is 
no  evidence  that  the  heart  is  damaged,  but  who  are  suffering 
from  any  infectious  condition  which  may  be  accompanied  by  a 
diseased  heart,  e.  g.,  syphilis,  rheumatism,  tonsillitis,  chorea,  etc. 

This  classification  was  adopted  several  years  ago  by  the 
Associated  Cardiac  Clinics  of  New  York  City.  It  is  not  a  per- 
fect one.  It  is  difficult  to  arrange  one  suited  to  all  tastes.  It 
is,  however,  simple,  workable,  and  has  the  advantage  of  making 
the  grouping  of  cases  uniform  in  a  large  number  of  institutions. 
The  classification  has  received  the  endorsement  of  the  Asso- 
ciation for  the  Prevention  and  Rehef  of  Heart  Diseases  and  I 
commend  it  to  you  for  every-day  use.  Some  day  you  may  be 
in  the  position  to  point  out  a  better  method  of  grouping,  but  the 
best  way  to  prepare  yourself  for  this  is  to  use  this  classification 
and  thus  discover  its  possible  defects. 

I  wish  to  present  for  your  consideration  today  a  rather 
large  number  of  patients  for  one  session.  I  do  this  for  the  reason 
that  I  want  you  to  fi.x  your  attention  on  the  great  variation  in 
the  functional  capacities  of  these  hearts,  and  to  compare  them 
one  with  another,  so  that  the  object  of  a  grouping  made  on  the 
basis  of  this  classification  may  be  clear.  As  we  proceed  I  think 
it  will  become  e^ddent  to  you  that  our  advice  to  the  patient  as 
to  his  methods  of  living  and  the  kind  of  occupation  which  he 
should  select  is  in  a  large  measure  determined  bylthe  functional 
capacity  of  the  heart;  this  classification  helps  us  in  that  it  indi- 
cates the  capacity  of  a  group  of  individuals. 

In  order  to  bring  before  you  so  many  patients  it  wiU  be 
necessary  to  abbreviate  their  histories,  but  I  shall  try  to  give 
you  the  important  points  in  each  one,  omitting  details  having 
no  direct  bearing  on  the  question  at  present  under  consideration. 

Case  I. — Mitral  Stenosis.  No  Cardiac  Insufficiency. — The 
first  patient  who  is  presented  today  is  a  lawyer  thirty-two  years 
of  age  who  came  to  see  me  last  week  and  has  kindly  volunteered 
to  come  before  you  today.     He  came  complaining  that  he  had 


I316  T.    STUART  HART 

been  refused  as  an  acceptable  risk  by  a  life  insurance  company 
ten  days  previously  on  account  of  a  valvular  defect  of  the  heart; 
he  had  never  been  aware  of  anything  abnormal  and  could  not 
believe  that  anything  was  wrong  with  his  heart. 

He  says  that  he  has  never  been  ill  but  once  in  his  life,  an 
attack  of  severe  dysentery  ten  years  ago,  the  acute  symptoms 
lasted  two  weeks  and  were  followed  by  jaundice,  but  he  com- 
pletely recovered,  and  since  then  has  been  perfectly  well.  He 
has  never  had  rheumatism,  gonorrhea,  syphiHs,  or  any  other 
infection.  He  uses  alcohol  and  tobacco  in  moderate  amounts, 
never  to  excess.  He  has  always  been  very  athletic,  in  his  col- 
lege days  he  played  football  on  the  Varsity  team  and  was  a 
"shot-putter"  of  some  repute.  He  has  always  been  fond  of 
wrestling  and  boxing  and  has  followed  these  forms  of  exercise 
up  to  the  present  time.  Less  than  a  month  ago  he  fought  an 
exhibition  match  of  five  rounds  with  a  w^ell-known  pugilist. 

He  has  never  been  conscious  of  his  heart,  he  has  never  been 
unduly  short  of  breath,  has  had  no  cough,  no  symptoms  referable 
to  the  digestive  or  genitro-uinary  tracts,  no  edema. 

I  will  ask  two  of  you  to  make  a  brief  physical  examination 
to  corroborate  my  findings. 

He  is  a  well-put-up  man  of  good  color.  Pulse  of  good  vol- 
ume and  quality,  regular,  no  thickening  of  the  arterial  walls. 
Heart-apex  palpable  in  the  fifth  space  at  the  midclavicular  line; 
here  there  is  felt  a  short  fine  thrill  which  precedes  the  apex- 
thrust,  which  is  sharp  and  tapping.  On  percussion  there  is  no 
e\ddence  of  enlargement  of  the  heart.  On  auscultation  there  is 
heard  at  the  apex  a  short  presystoHc  rumble  terminating  in  a 
snapping  first  sound.  The  second  sounds  at  the  base  are  both 
distinct,  the  second  pulmonic  is  very  loud  and  accentuated. 
The  heart  rate  is  68.  Blood-pressure,  systolic  130  mm.  Hg.; 
diastohc,  85  mm.  Hg.  The  remainder  of  the  physical  examina- 
tion shows  nothing  abnormal.  At  my  ofiice  a  few  days  ago  I 
put  him  through  a  series  of  pretty  Uvely  exercises.  He  showed 
no  shortness  of  breath,  no  change  in  color,  no  distress.  The 
heart  increased  in  rate  to  110,  but  returned  to  70  after  two 
minutes'  rest;  immediately  after  exercise  the  presystoHc  thrill 
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and  rumble  were  increased  in  intensity.  It  is  clear  that  this 
man  has  a  mitral  stenosis,  and  it  is  equally  clear  that  he  has  no 
cardiac  insufficiency.  He  still  has  a  large  reserve.  Since  he 
shows  evidence  of  organic  disease  of  the  heart  without  any 
functional  incapacity  we  must  assign  him  to  Class  I.  He  was 
justly  refused  a  life  insurance  poHcy  by  a  company  which  ac- 
cepts no  one  with  definite  organic  disease  of  the  heart,  and  yet 
if  he  follows  advice  he  bids  fair  to  outlive  his  expectancy. 

You  notice  that  this  patient  has  an  imusually  slow  pulse  for 
one  showing  a  well-marked  mitral  stenosis.  I  beheve  this  is 
one  reason  that  accounts  for  the  continued  efficiency  of  the 
heart  under  the  strains  to  which  he  has  subjected  it. 

We  commonly  think  of  the  heart  as  an  "unresting"  organ, 
but  this  view  is  quite  an  improper  one.  The  heart  works  during 
systole  and  rests  during  diastole.  In  a  normal  heart,  beating 
at  a  rate  of  70,  the  cardiac  cycle  occupies  0.862  second.  In 
such  a  heart  Edgren  has  estimated  that  the  duration  of  systole 
is  0.379  second,  diastole  0.483  second,  and  that  the  time  occupied 
by  diastole  in  a  twenty-four-hour  period  is,  therefore,  over 
thirteen  hours.  In  the  accelerated  heart  the  shortening  of  the 
cycle  is  almost  entirely  at  the  expense  of  the  diastole  period, 
the  length  of  systole  remaining  practically  unchanged.  In  a 
heart  beating  140  per  minute  the  total  time  occupied  by  diastole 
in  twenty-four  hours  is  reduced  to  less  than  four  hours.  It  is, 
therefore,  quite  evident  that  a  reasonable  heart  rate  must  be  an 
important  factor  in  preserving  its  efficiency. 

We  shall  advise  this  man  to  give  up  his  more  strenuous 
forms  of  exercise,  but  not  to  lead  a  sedentary  life;  he  should 
take  moderate  exercise  regularly,  live  a  clean,  hygienic  life,  and 
avoid  infections.  I  think  he  would  be  playing  more  safely  to 
cut  out  the  use  of  alcohol  and  tobacco  altogether.  There  is 
no  drug  that  will  help  his  present  condition. 

Case  II. — Aortic  Insufficiency.  Auricular  Fibrillation.  No 
Cardiac  Insufficiency  at  the  Present  Time. — This  young  woman 
is  thirty-six  years  of  age,  single,  and  supports  herself  by  sewing. 
When  she  first  came  to  the  hospital  two  years  ago  she  told  us 
that  when  she  was  eighteen  years  of  age  she  had  a  severe  attack 
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of  rheumatic  fever;  after  being  in  bed  with  severely  inflamed 
joints  of  both  legs  and  both  arms  for  four  weeks  she  made  a 
complete    recovery.     At    that    time    she    said    that   her    heart 
was  not  affected.     Following  this  she  was  perfectly  well  until 
she  was  thirt}-,  then  she  had  another  attack  of  severe  rheuma- 
tism quite  similar  to  the  first  one.     After  she  had  recovered 
from  the  acute  symptoms  of  her  second  attack  her  physician 
told  her  that  she  had  vahnilar  disease  of  the  heart.     However, 
she  paid  A'ery  Kttle  attention  to  this  and  for  some  time  felt 
perfectly  well.     At  that  time  she  was  working  as  a  stock  clerk 
in  a  large  dry  goods  establishment;  this  involved  considerable 
lifting,  her  hours  were  long  and  she  was  on  her  feet  all  day.    She 
said  that  she  felt  well  and  able  to  work  and  had  no  shortness  of 
breath  or  other  s}Tnptoms  referable  to  her  heart  until  about  two 
months  before  her  admission  to  the  hospital.     At  that  time  she 
was  greatly  annoyed  and  somewhat  alarmed  by  what  she  called 
"palpitation  of  the  heart.''     This  consisted  of  a  tumultuous 
action  of  the  heart  of  which  she  was  uncomfortably  conscious. 
Soon  after  this  she  began  to  be  short  of  breath,  and  on  going  to 
her  home,  which  was  on  the  fourth  floor,  she  was  obliged  to  stop 
at  the  top  of  each  flight  of  stairs  to  recover  her  breath.     Soon 
after  this  she  sought  admission  to  the  hospital  on  account  of  an 
attack  of  "bronchitis,"  this  consisted  of  a  feeling  of  constriction 
in  the  chest,   cough,   and  a  frothy  mucus  expectoration.     In 
passing  I  want  to  call  your  attention  to  this  group  of  symptoms 
of  which  so  many  cardiac  patients  complain  and  which  they 
desigante  as  "attacks  of  bronchitis,"  which  are,  in  reahty,  not 
inflammatory  in  origin,  but  are  due  to  chronic  passive  con- 
gestion.    This  is  a  point  of  considerable  practical  importance 
since  these  "attacks"  are  not  at  all  affected  by  therapeutic 
measures  suitable  to  reHeve  an  inflammator}^  condition  of  the 
bronchial   tubes,   but   are   promptly   abolished   by   securing   a 
better  circulation  in  the  lungs. 

To  return  to  our  patient:  At  the  time  of  her  admission  to 
the  hospital  two  years  ago  she  was  moderately  dyspneic,  lips 
somewhat  blue,  all  over  her  lungs  were  heard  coarse  moist  rales, 
most  numerous  at  the  bases,  the  abdomen  was  distended  and 
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moderately  tympanitic,  there  was  slight  pitting  edema  of  both 
shins.  The  pulse-rate  was  108,  of  fair  volume,  and  Corrigan  in 
type;  it  showed  complete  irregularity  in  force  and  time.  The 
heart  was  definitely  enlarged  to  the  left,  there  were  heard  a 
systolic  murmur  at  the  apex  and  to  the  left  as  far  as  the  mid- 
axillary  line,  also  a  diastolic  murmur  with  maximum  intensity 
in  the  third  left  space  near  the  sternum,  and  audible  in  the 
second  space  on  both  sides  of  the  sternum  and  as  far  down  as 
the  ensiform  cartilage.  The  rate  was  140  and  was  completely 
irregular.  The  sounds  were  of  fair  but  variable  quality.  Her 
electrocardiogram  (Fig.  130)  shows  what  you  already  have  sur- 
mised, a  condition  of  auricular  fibrillation.     The  urine  had  a 


Fig.  130. — Case  II.  Auricular  fibrillation.  Under  satisfactory  digital- 
ization.  Rate  68.  Note  complete  irregularity,  absence  of  P  wave;  ff  = 
auricular  fibrillary  waves.     Time  intervals  =  0.04  second. 


specific  gravity  of  1022  and  contained  a  heavy  trace  of  albumin 
and  a  few  hyaline  casts.  The  diagnosis  was  chronic  cardiac 
valvular  disease  of  rheumatic  origin,  aortic  insufficiency,  mitral 
insuffiicency,  auricular  fibrillation,  dilatation  and  hypertrophy 
of  the  heart,  cardiac  insufficiency,  passive  congestion  of  the 
lungs  and  kidneys.  At  that  time  she  was  appropriately  as- 
signed to  Class  III,  i.  e.,  "organic  heart  disease  with  symptoms 
of  cardiac  insufficiency."  She  was  put  to  bed,  given  a  Hght 
simple  diet,  with  fluids  restricted  to  an  intake  of  1500  c.c.  daily, 
and  effective  doses  of  digitalis  were  administered.  She  began  to 
improve  at  once;  at  the  end  of  ten  days  a  count  showed  a  radial 
of  68  and  a  heart  rate  of  68,  the  pulse  deficit  had  entirely  dis- 
appeared.    The  lungs  were  clear,  the  abdomen  flat  and  soft. 
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there  was  no  edema  of  the  legs,  the  urine  was  normal.  Except 
for  the  slowing,  the  physical  signs  of  the  heart  showed  prac- 
tically no  change.  She  was  gradually  allowed  to  increase  her 
activities,  and  in  six  weeks  appeared  as  she  is  today. 

As  you  examine  her  now  you  find  the  anatomic  condition  of 
her  heart  about  as  I  have  described  it;  the  size,  murmurs,  and 
complete  irregularity  are  still  present.  The  rate  is  73,  and  there 
is  no  pulse  deficit.  There  are,  however,  no  evidences  of  cardiac 
insufficiency,  and  when  we  question  her  we  find  that  she  is  able 
to  do  her  work  as  a  seamstress,  walk,  climb  stairs,  and  carry  on 
her  activities  without  symptoms  of  discomfort.  Her  heart  is 
doing  the  work  necessary  for  her  present  mode  of  life,  and  today 
we  may  place  her  in  Class  II.  She  must  always  avoid  excessive 
physical  exertion;  her  change  of  occupation  has  been  an  im- 
portant factor  in  her  present  condition  of  health.  Emotional 
stress  should  be  shimned,  as  this  will  tend  to  accelerate  the 
heart  and  add  an  additional  tax  which  she  can  ill  afford.  She 
must  avoid  exposure  to  wet  and  cold  and  keep  her  general 
health  as  perfect  as  possible,  so  that  she  may  be  able  to  resist 
another  attack  of  rheumatism  and  other  forms  of  infection. 
Since  leaving  the  hospital  she  has  taken  each  day  a  dose  of  the 
tincture  of  digitalis.  She  must  continue  this  for  the  rest  of  her 
hfe;  at  present  she  is  taking  20  minims  a  day;  she  should  be 
seen  by  a  physician  once  in  six  weeks  and  the  amount  of  the 
drug  adjusted  to  her  needs,  the  best  guide  being  the  heart  rate, 
which  should  be  kept  about  70.  Her  present  weight  is  134 
pounds;  this  is  normal  for  her  height,  and  her  diet  should  be 
so  regulated  that  she  may  keep  as  near  this  figure  as  possible. 

Case  III. — Chronic  Myocarditis.  Cardiac  Insufficiency  at 
the  Present  Time. — The  next  patient  who  wiU  be  presented  is 
from  the  hospital  wards.  He  is  a  man  seventy- two  years  old,  a 
widower,  and  has  been  a  canvasser,  work  which  required  him 
to  be  on  his  feet  much  of  the  time  and  to  climb  a  great  many 
stairs.  As  a  young  man  he  acquired  a  gonorrheal  infection 
which  was  followed  by  stricture,  and  later  contracted  syphiHs. 
In  his  yoimger  days  he  was  a  heavy  beer  drinker,  taking  as  many 
as  thirty  or  forty  beers  daily,  also  whisky  occasionally.     He  has 
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drunk  very  little  alcohol  for  the  past  live  years.  He  does  not 
use  tobacco.  Ten  years  ago  he  had  a  glycosuria  which  was 
treated  for  one  year  and  then  entirely  cleared  up. 

Except  for  the  above  he  has  felt  in  excellent  health  until 
about  four  months  ago,  when  he  began  to  get  short  of  breath  on 
exertion.  This  gradually  increased,  and  for  the  past  five  weeks 
he  has  been  orthopneic.  He  stopped  work  on  account  of  the 
dyspnea  six  weeks  ago.  He  sleeps  very  poorly.  Three  weeks 
ago  his  legs  began  to  swell.  He  has  gained  12  pounds  in  the 
past  three  weeks.  He  has  had  no  palpitation,  no  precordial 
pain,  no  headaches,  no  dizziness,  no  gastro-intestinal  symptoms. 
He  has  to  get  up  at  night  to  pass  his  urine.  He  thinks  the 
amount  of  urine  has  been  rather  scanty  of  late. 

On  examination  we  find  an  old  gentleman  whose  tissues  are 
all  very  flabby,  propped  up  on  pillows;  he  looks  chronically  ill, 
somewhat  dyspneic,  and  moderately  cyanotic.  Over  the  right 
lung  posteriorly  there  is  evidence  of  a  small  amount  of  fluid  in 
the  pleural  cavity.  There  are  a  few  scattered,  coarse  rales 
over  the  remainder  of  the  lungs.  I  have  marked  out  an  outline 
of  the  heart  as  it  is  made  out  on  percussion.  You  will  notice 
that  it  is  somewhat  enlarged  to  the  left,  the  apex  impulse  is 
not  palpable,  heart  sounds  at  the  apex  are  very  feeble,  and 
here  there  is  heard  a  soft,  blowing  systolic  murmur.  At  the 
apex  is  heard  a  galloping  rhythm  which  is  produced  by  a  re- 
duplication of  the  second  sound.  The  heart  is  regular,  rate  80. 
Blood-pressure:  systolic,  136  mm.  Hg.;  diastolic,  70  mm.  Hg. 
Abdomen  soft,  no  tenderness,  no  abnormal  masses,  no  signs  of 
fluid.  Liver  and  spleen  not  felt.  There  is  marked  edema  of 
the  legs.  The  urine  is  of  low  specific  gravity,  contains  a  trace 
of  albumin,  a  few  casts,  no  sugar.  Chlorid  output  is  normal. 
Blood  urea  0.43  gram  per  liter.  Phthalein  output  31  per  cent, 
in  a  period  of  two  hours. 

The  electrocardiogram  which  I  will  show  you  (Figs.  131- 
133)  presents  a  number  of  points  of  interest.  The  rhythm  is 
regular.  The  P-R  interval,  that  is,  the  time  from  the  beginning 
of  the  auricular  activity  to  the  beginning  of  the  ventricular 
activity,  measures  0.23  second.     The  duration  in  this  period 
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should  not  exceed  0.2  second;  therefore  in  this  case  we  have  a 
dela\'  in  the  time  of  conduction  from  the  auricle  to  the  ven- 
tricle, mdicating  a  pathologic  change  in  the  bundle  of  His. 


Fig.  131. 


Fk.  132. 


Fig.  133. 

Figs.  131-133. — Case  III.  Delayed  conduction.  Arborization  block. 
Note  P-R  interval  =  0.24  second.  R  wave  is  of  moderate  height  and  limbs  of 
wave  are  widely  separated  and  notched. 

You  will  also  notice  that  the  complexes  representing  ventricular 
activity  marked  R  and  T  are  quite  abnormal  in  outline  (com- 
pare Figs.  130  and  132).  The  R  wave  is  of  very  moderate 
height  and  there  is  an  abnormally  wide  period  between  its 
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beginning  and  termination,  which  measures  0.16  second;  instead 
of  being  sharp  sudden  deflection,  it  is  slow,  notched,  and  of 
only  moderate  height.  Such  a  deviation  from  the  normal  is 
indicative  of  a  myocardial  change  in  the  ventricular  wall  and 
conforms  to  the  condition  described  as  "arborization  block"  in 
which  the  lesion  involves  the  finer  twigs  of  the  conduction 
system. 

This  patient  shows  an  advanced  condition  of  cardiac  in- 
sufficiency due  to  a  degeneration  of  the  muscle  of  the  heart. 
Alcoholism  and  syphilis  are  quite  adequate  etiologic  factors  to 
account  for  this  condition.  This  man  should  be  assigned  to 
Class  III.  He  must  be  kept  in  bed  for  a  considerable  period. 
He  should  receive  antiluetic  treatment;  means  should  be  taken 
to  increase  the  output  of  the  kidneys.  The  outlook  is  a  serious 
one.  I  should  expect  that  with  efficient  treatment  he  would 
recover  a  reasonable  amount  of  heart  reserve  and  be  able  to  do 
a  little  Hght  w^ork.  However,  it  will  be  impossible  for  him  to 
follow  any  occupation  which  will  require  much  walking  or 
climbing  stairs.  Unlike  the  second  case  which  we  have  just 
examined,  I  do  not  expect  that  we  will  ever  be  able  to  transfer 
this  patient  to  Class  II.  History,  symptoms,  and  physical 
signs  all  point  to  a  degree  of  myocardial  change  w^hich  will 
probably  never  support  any  considerable  physical  exertion  or 
mental  stress. 

Case  IV. — Anemia.  Undernutrition.  Old  Pleurisy.  Heart 
Murmurs.  Tachycardia.  Arhythmia. — This  little  girl  is  eleven 
years  old,  she  attends  the  pubHc  school  and  is  well  advanced  in 
her  studies  for  her  years;  her  mother  tells  us  that  she  considered 
her  a  health}',  strong  child  until  the  past  three  months.  She 
had  measles  when  four  years  of  age  and  a  "pleuropneumonia" 
when  she  was  nine,  from  both  of  which  she  made  an  uneventful 
recovery.  No  other  lihiesses,  no  sore  throat,  no  snuffles,  no 
growing  pains.  Her  mother  thinks  that  ''she  may  pant  a  little 
more  than  other  children"  when  she  runs  up  the  three  flights  of 
stairs  to  her  home,  but  "the  child  never  seems  to  notice  it  her- 
self."   The  history  reveals  no  other  sjniptoms. 

When  we  come  to  examine  her  we  find  that  she  is  thin  and 
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weighs  12  pounds  less  than  the  average  child  of  her  age,  the 
skin  and  mucous  membranes  are  pale,  but  not  cyanotic.  Tem- 
perature 98.4°  F.  Respiration  18.  Pulse  110.  Tonsils  large 
and  ragged,  but  showing  no  exudate.  A  few  slightly  enlarged 
lymph-nodes  can  be  felt  on  the  left  side  of  the  neck  behind  the 
angle  of  the  jaw.  In  the  left  axilla  can  be  heard  a  few  leathery 
friction-rubs,  otherwise  the  lungs  are  normal.  The  heart  is 
normal  in  size  and  normally  placed.  The  apex  is  palpable  in 
the  fifth  space  well  within  the  midclavicular  line.  There  are 
no  thrills.  The  sounds  are  clear  and  of  good  quahty,  the  pul- 
monic second  is  louder  than  the  aortic  second,  there  is  no  ac- 
centuation.    The  heart  is  rapid,  always  between  100  and  110, 


Fig.  134. — Case  IV.  Sinus  arhythmia.  P  =  wave  of  auricular  activity. 
R  and  T  =  waves  of  ventricular  activity.  Figures  indicate  length  of  cycles 
in  fractions  of  a  second. 


and  shows  a  marked  arhythmia  which  is  made  more  pronounced 
by  forced  respiratory  movements  (Fig.  134).  In  the  second 
left  space  near  the  sternum  is  heard  a  rather  loud  systolic  mur- 
mur which  is  made  more  intense  when  the  breath  is  held  in  the 
expiratory  phase  of  respiration.  At  the  apex  is  heard  an  in- 
constant systoHc  murmur,  which  is  heard  only  during  inspira- 
tion, and  disappears  when  the  breath  is  held.  The  blood  shows 
a  picture  of  a  secondary  anemia  with  4,300,000  red  cells  and  70 
per  cent,  of  hemoglobin.  Leukocytes  normal.  Wassermann 
negative.  Urine  normal.  The  remainder  of  the  examination 
shows  nothing  abnormal. 

This  little  patient  should  be  assigned  to  Class  IV.     She 
should  be  kept  under  observation  for  a  long  time  and  the  con- 
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dition  of  her  lungs  and  heart  should  be  carefully  followed.  It  is 
very  improbable  that  she  has  any  organic  disease  of  the  heart. 
The  arhythmia  has  its  origin  in  the  sinus  node  and  is  due  to 
reflex  nervous  influences.  Her  electrocardiogram  is  shown  in 
Fig.  134.  This  arhythmia  is  extremely  common  in  children  and 
young  people,  and  is  only  significant  of  a  rather  active  nervous 
mechanism.  It  should  be  recognized  and  distinguished  from 
the  more  serious  forms  of  irregularity.  The  modifications  pro- 
duced by  forced  respiratory  movements  help  us  in  differentiating 
it  from  some  of  the  other  arhythmias.  The  systolic  murmur  at 
the  pulmonic  area  is  very  frequently  heard  in  young  people  with 
flexible  chests;  it  is  rarely  of  pathologic  significance.  The  in- 
constant systoHc  murmur  at  the  apex  is  probably  extracardial 
and  due  to  her  old  pleurisy;  you  will  note  that  it  is  only  heard 
during  the  respiratory  movements  of  the  chest. 

I  feel  very  positive  that  this  child  has  no  organic  disease 
of  the  heart.  Her  tonsils  should  have  attention,  her  lungs 
should  be  watched  for  further  evidence  of  active  disease,  her 
anemia  and  constipation  should  be  corrected.  Most  of  all,  she 
needs  to  be  built  up  with  properly  selected  food.  If  this  plan 
is  followed,  her  tachycardia  and  arhythmia  will  gradually  dis- 
appear and  in  time  even  the  murmurs  may  become  inaudible. 

This  child  is  a  representative  of  a  very  large  class,  in  many 
of  whom  the  evaluation  of  the  symptoms  is  most  difficult.  I 
should  like  to  spend  the  entire  time  of  our  conference  this  after- 
noon in  discussing  these  and  similar  unusual  physical  signs  and 
the  significance  of  each  one  of  them.  The  most  important 
single  element  entering  into  your  preparation  to  formulate  cor- 
rect interpretations  in  these  cases  is  that  you  should  personally 
examine  a  very  large  number  of  presumably  normal  individuals. 
By  a  large  number  I  do  not  mean  one  hundred,  but  many  hun- 
dreds; this  is  the  only  method  by  which  you  may  familiarize  your- 
selves with  the  limits  of  variability  in  the  physical  signs  of  the 
normal  heart.  The  rigid  examinations  of  the  recent  army  drafts 
revealed  not  only  a  very  large  incidence  of  unsuspected  organic 
heart  disease  but  also  taught  the  examiners  many  points  in 
which  the  physical  signs  of  the  normal  heart  may  deviate  from 


1326  T.    STUART   HART 

what  they  had  hitherto  considered  the  essential  standards  of  an 
efl&cient  organ. 

A  well-balanced  judgment  based  on  a  wide  experience  is 
essential  to  the  welfare  of  these  patients.  If  the  signs  are 
indicative  of  an  organic  heart  lesion  and  if  the  symptoms  sug- 
gest cardiac  insufficiency,  it  is  important  that  the  damaged 
organ  should  be  suitably  protected.  If,  however,  the  physical 
signs  have  no  pathologic  significance  and  the  symptoms  arise 
from  causes  outside  of  the  heart,  it  is  of  equal  importance  that 
the  patient  should  not  be  stigmatized  with  the  label  "heart 
disease."  You  will  see  many  indi\dduals  in  whom  such  a  desig- 
nation has  resulted  in  needless  years  of  limitation  and  intro- 
spection. These  habits  once  firmly  established  are  exceedingly 
difficult  to  eradicate. 

Case  V. — Acute  Rheumatic  Fever.  No  Evident  Heart 
Lesion. — The  last  case  which  I  wish  to  present  to  you  today  is 
a  girl  sixteen  years  old,  w^ho  has  been  in  the  ward  for  the  past 
three  weeks;  she  is  now  recovering  from  her  second  attack  of 
acute  rheumatic  fever.  Her  first  attack  was  four  years  ago  and 
she  recovered  from  this  without  any  apparent  damage  to  her 
heart.  The  recent  attack  came  on  after  exposure  to  w^et  and 
cold.  For  two  weeks  she  had  fever  ranging  from  101.5°  to 
102.5°  F.,  with  a  heart  rate  of  100  to  120.  Both  ankles,  both 
knees,  and  one  wrist  have  been  acutely  inflamed,  swollen,  red, 
and  tender.  For  the  past  w^eek  her  temperature  has  been  nor- 
mal; the  heart  rate  still  is  rapid  (90  to  104).  The  signs  of 
inflammation  in  the  joints  have  nearly  disappeared.  The  urine 
at  one  time  showed  a  hea\y  trace  of  albumin;  this  has  cleared 
up.  At  no  time  during  her  present  illness  has  her  heart  shown 
any  abnormal  signs  except  the  tachycardia,  which  might  well 
be  accoimted  for  by  the  fever.  The  sounds  are  of  good  quality, 
the  rhythm  is  normal,  there  are  no  thrills,  no  murmurs,  and  no 
other  abnormal  signs.  We  have  no  e\ddence  that  her  heart 
has  been  injured  and  we  must  regulate  our  treatment  and  advice 
accordingly.  This  is  the  type  of  patient  which  may  be  regarded 
as  a  ''potential"  cardiac  and  therefore  we  should  assign  her  to 
Class  V. 
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Although  we  do  not  know  the  organism  which  has  caused 
the  arthritis  and  the  constitutional  disturbances,  we  believe  it  is 
an  acute  infection,  and  now  that  the  constitutional  s}TTiptoms 
have  abated  we  may  subject  her  to  a  searching  study  for  the 
discovery  and  removal  of  any  foci  of  infection  or  abnormal 
tissues  which  may  have  served  as  a  portal  of  entry.  If  we  find 
any  such  areas  we  will  correct  them  as  far  as  possible.  She 
should  be  in  the  hospital  at  least  two  weeks  longer,  the  length 
of  stay  depending  on  new  developments  or  on  the  rate  of  her 
heart.  I  should  prefer  not  to  discharge  her  until  the  pulse  is 
below  85;  however,  the  tachycardia  in  these  cases  sometimes 
persists  for  months,  and  it  is  not  possible  to  keep  these  patients 
in  the  wards  for  that  length  of  time.  The  tachycardia  alone 
will  not  be  a  contraindication  to  getting  her  out  of  bed.  As 
soon  as  all  signs  of  acute  inflammation  are  definitely  gone,  and 
we  have  thoroughly  corrected  any  defects  of  the  tonsils,  sinuses, 
etc.,  which  we  may  find,  we  will  permit  her  to  gradually  in- 
crease her  activities  by  definitely  measured  amounts.  At  first 
the  tendency  will  be  to  increase  the  heart  rate,  but  if  this  per- 
sists for  any  considerable  period  after  exertion,  the  exercise  will 
be  curtailed.  Gradually  the  heart  will  respond  to  increased 
exercise  with  less  acceleration,  and  the  acceleration  will  be  of 
shorter  duration.  This  is  a  simple  and  reasonably  safe  guide, 
in  this  type  of  case,  to  the  rate  at  which  it  is  safe  to  increase 
exertion.  This  girl  should  go  to  a  convalescent  home  for  a 
stay  of  a  month,  where  she  will  receive  proper  food  and  super- 
vision. We  may  hope  to  see  her  return  home  sound  and  with 
a  normal  heart  and  circulation.  It  is  quite  certain  that  such  a 
regime  will  prevent  many  a  "potential  cardiac"  from  ever  be- 
coming a  subject  of  heart  disease. 

Someone  will  ask.  Why  include  this  last  group  under  a 
classification  of  "heart  disease"?  The  purpose  is  to  direct  at- 
tention to  the  possibihties  of  prevention.  If  you  will  remember 
what  the  life  of  a  heart  cripple  means  in  limitation  of  education, 
curtailed  capacity  for  work  and  play,  years  of  suffering  and 
economic  loss  to  the  individual  and  the  community,  any  measure 
which  offers  a  prospect  of  avoiding  damage  to  the  heart  will 
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assume  a  new  importance.  You  will  pay  more  attention  to 
"growing  pains,"  chorea,  recurrent  tonsillitis,  infections  of  the 
sinuses,  carious  and  infected  teeth.  You  wdll  guard  more 
closely  the  convalescence  from  rheumatic  fever.  You  will  urge 
the  early  and  complete  eradication  of  syphilitic  infections.  You 
vnR  have  a  new  argument  to  present  against  the  immoderate 
use  of  alcohol  and  tobacco. 

This  grouping  has  already  been  found  to  be  of  practical 
value  in  transferring  patients  from  one  institution  to  another. 
For  example,  the  Burke  Foundation  and  the  Mineola  Home  for 
Cardiac  Children,  w^hich  received  only  certain  types  of  patients 
with  defective  hearts  for  convalescence,  require,  as  a  condition 
of  admission,  that  the  class  to  which  the  individual  belongs  be 
designated  on  the  application  blank,  and  none  are  considered 
unless  this  condition  is  compHed  with. 

If  you  will  put  this  classification  into  daily  use  you  will 
find  it  of  considerable  ser\T[ce  in  focusing  your  attention  on  the 
functional  capacity  of  the  heart.  In  directing  the  future  ac- 
tivities of  a  patient  with  an  established  heart  lesion,  the  most 
important  question  is  not  Has  he  mitral  stenosis  or  aortic  in- 
sufficiency? Has  he  a  sinus  arhythmia?  A  premature  contrac- 
tion or  auricular  fibrillation? — but  What  is  the  capacity  of  the 
heart  for  work? 
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We  have  2  cases  today,  gentlemen,  which  represent  the  early 
and  late  stages  of  a  comparatively  rare  disease.  They  are  not 
being  presented  because  of  their  rarity  alone,  although  it  is 
weU  for  you  to  see  the  exceptional  cases  when  opportunity 
offers,  but  because  they  are  generally  confused  with  some  much 
commoner  affections,  and  are,  consequently,  not  diagnosed. 
And  yet  I  beheve  that  these  cases  offer  us  a  suflSciently  clear- 
cut  clinical  picture  to  allow  all  of  you  to  approach  them  with  a 
considerable  degree  of  diagnostic  confidence,  once  their  saUent 
features  have  been  brought  to  your  attention. 

I  shaU  present  the  more  advanced  case  first,  as  it  is  most 
t3rpical,  and  shall  proceed  to  one  of  a  much  earher  t>'pe,  in  which 
the  diagnosis  is  much  more  difficult. 

CASE  I 

The  patient,  a  German,  age  sixty-five,  was  first  seen  by  the 
late  Dr.  Theodore  C.  Janeway,  October  28,  1898,  and  was 
correctly  diagnosed  by  him  after  a  short  period  of  observation. 
The  history,  as  given  at  that  time,  was  as  follows: 

Family  History. — Mother  died  of  a  stroke.  Father  died  of 
"Magenkrebs."  No  tuberculosis  in  the  family.  Wife  has  one 
child  of  two  years,  well.  She  had  four  miscarriages  in  five 
years. 

Past  History. — Had  influenza  in  Germany  in  1890  and  a 
Neisser  infection  at  the  age  of  thirty-three.  Otherwise  always 
weU. 

Present  History. — In  March,  1898  caught  cold  and  had  "bron- 
chitis" for  seven  months,  but  was  confined  to  bed  for  only  three 
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days.  His  cMef  symptoms  have  been  weakness,  dyspnea  on 
exertion,  slight  dry  cough,  with  pain  in  the  back.  He  has  also 
complained  of  poor  appetite,  epigastric  oppression  and  pain  after 
meals,  with  occasional  retching  and  vomiting,  constipation, 
inabihty  to  sleep,  and  the  loss  of  25  poimds  in  weight.  The 
dyspnea  and  pain  in  the  back  have  prevented  work  and  he  is 
scarcely  able  to  walk  up  one  flight  of  steps.  No  headaches  and 
no  hemorrhoids. 

Physical  Examination. — Skin  dry  and  rough.  Acne  on  back. 
Breathing  sHghtly  labored.  Left  chest  shows  almost  no  ex- 
pansion. SHght  venous  pulse  in  neck.  Radial  pulses  equal,  but 
rather  weak.  Pupils  normal.  Teeth,  tongue,  and  pharynx  nor- 
mal. Reflexes  present  and  equal.  Heart  sounds  feeble  and  pre- 
cordial dulness  considerably  increased,  especially  to  the  right. 

Lungs. — Right  shows  definite  signs  of  fluid  from  angle  of 
scapula  to  the  base.  Left  shows  dulness  and  friction-rubs  over 
the  precordium  and  at  base  of  the  axilla,  while  posteriorly  below 
the  angle  of  the  scapula  there  are  high-pitched  voice,  feeble 
breath  soimds,  and  dulness..  The  smooth  firm  edge  of  the  liver 
is  felt  at  the  level  of  the  umbiHcus.     The  spleen  is  not  palpable. 

On  October  31st  his  examination  was  practicaUy  the  same, 
but  there  were  signs  of  fluid  in  the  abdomen.  He  w^as  not 
ruiming  a  temperature.  Urine  1023,  acid,  trace  of  albumin,  no 
sugar,  trace  of  bile  and  many  hyaline  casts.  Leukocytes  8000, 
hemoglobin  80  per  cent.  From  that  time  until  he  came  under 
observation  at  the  Presbyterian  Hospital  in  1914,  a  period  of 
sixteen  years,  he  was  seen  from  time  to  time  by  Dr.  Janeway. 
In  November  and  December,  1898  his  right  chest  was  aspirated 
three  times,  with  the  removal  of  3200  c.c.  of  fluid.  His  left 
chest  was  twice  explored,  but  no  fluid  was  obtained.  In  July, 
1899  7200  c.c.  of  fluid  were  w^ithdrawn  from  his  abdomen.  Dur- 
ing the  rest  of  this  period  none  of  his  serous  ca\dties  required 
aspiration,  although  at  odd  times  there  were  evidences  of  small 
amounts  of  fluid  in  his  right  chest  and  abdomen.  His  liver  was 
always  palpable,  but  varied  somewhat  in  size.  His  spleen  was 
never  felt.  As  a  rule,  he  continued  his  occupation  as  cook. 
Much  of  the  time  he  felt  very  well,  but  at  various  periods  com- 
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plained  of  some  one  or  more  of  the  following  symptoms:  consti- 
pation, vertigo,  lumbago,  flatulence,  weakness,  dyspnea,  palpita- 
tion, and  headache.     Cyanosis  was  observed  on  some  occasions. 

When  seen  in  March,  1914  he  was  complaining  of  dragging 
abdominal  pain.  His  heart  seemed  to  be  of  normal  size  and 
there  were  no  murmurs.  Rate  84,  B.  P.  120.  Lungs  clear. 
No  fluid  in  abdomen.  Liver  reached  to  the  umbihcus,  edge 
firm.  Spleen  not  felt.  Wassermann  reaction  negative.  Since 
that  time  he  has  been  under  constant  observation,  having  been 
admitted  to  the  hospital  on  fourteen  separate  occasions  and 
followed  in  the  out-patient  department  between  admissions. 
While  at  odd  times  there  have  been  indications  of  fluid  in  his 
chest,  it  has  never  been  necessary  to  resort  to  aspiration. 

The  story  of  his  abdominal  fluid  is  different,  however,  and 
is,  perhaps,  best  shown  in  the  following  table: 

Date.  Approximate  interval.  Amount  of  ascitic  fluid  in 

cubic  centimeters. 

July,  1899 First  tapping  7,200 

Oct.  4,  1916 7  years,  2  months  1,500 

May  25,  1918 1  year,  7  months  4,300 

July  20,  1918 8  weeks  5,000 

Dec.  9,  1918 20  weeks  6,500 

Jan.  6,  1919 4  weelcs  7,550 

Jan.  27,  1919 3  weeks  4,700 

Feb.  18,  1919 3  weeks  6,900 

May  12,  1919 12  weeks  7,650 

June  19,  1919 5|  weeks  9,250 

Aug.  12,  1919 8  weeks  9,500 

Aug.  29,  1919 2|  weeks  8,000 

Sept.  22,  1919 3*  weeks  9,500 

Oct.  18,  1919 3^  weeks  9,650 

Oct.  24,  1919 1  week.     Operation  5,000  (approximate) 

Nov.  21,  1919 4  weeks  6,000 

Jan.  3,  1920 6  weeks  7,000 

Feb.  21,  1920 7  weeks  6,000 

April  3,  1920 6  weeks  6,000 

May  25,  1920 7|  weeks  6,000  (approximate) 

July  21,  1920 8  weeks  7,500 

Dec.  4,  1920 19|  weeks  6,000 

Jan.  22,  1921 7  weeks  7,000 

Total 153,700 
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It  is  astonishing  to  think  of  the  sum  total  of  fluid  here  given,  the 
great  bulk  of  which  was  removed  in  the  comparatively  short 
period  of  two  and  a  hah  years. 

It  would  take  too  long  to  go  into  the  detail  of  his  bulky 
history,  but  the  more  important  details  may  be  summarized. 
His  course  has  varied,  but,  in  general,  I  should  say  that  he  looks 
better  and  is  more  comfortable  now  than  when  I  first  saw  him 
in  1914.  He  has  certainly  not  gone  down  hill.  His  disease  has 
been  afebrile.  His  complaints  have  been  weakness,  dizziness, 
local  precordial  pain  without  radiation,  constipation,  abdominal 
discomfort,  and,  more  recently,  pain  in  the  right  shoulder. 
Most  of  these  symptoms  have  been  more  marked  at  the  time 
when  abdominal  paracentesis  was  needed,  and  this  operation 
was  always  followed  by  great  reHef.  His  skin  has  always  been 
dry  and  scaly,  amoimting  to  an  ichthyosis.  Together  with  this 
you  will  note  a  pecuUar  gray  cyanosis.  He  has  had  an  oc- 
casional attack  of  bronchitis  with  fever,  but,  in  general,  his 
lungs  have  shown  nothing  more  than  emphysema  and  rales  of 
congestion  at  the  bases,  with,  at  times,  indications  of  small 
amounts  of  fluid.  However,  the  a:-rays  have  shown  mottling 
and  increased  density  of  both  lung  shadows,  with  a  dense  patch 
2  inches  in  diameter  in  the  right  lower  lobe  and  irregular  dia- 
phragm shadows.  Several  examinations  of  sputum  have  been 
negative  for  tubercle  bacilli. 

In  1915  his  von  Pirquet  reaction  was  positive,  but  in  the  fol- 
lowing year  it  was  negative,  as  was  the  tuberculosis  complement- 
fixation  reaction.  Since  he  has  been  under  our  observation  he 
has  been  fibrillating,  as  shown  clinically  and  by  the  electro- 
cardiograph, and  has  been  under  digitalis  rather  constantly. 
At  one  time  his  pulse  suggested  a  paradoxicus,  but  this  has 
never  since  been  confirmed.  There  have  been  no  murmurs,  but 
the  heart  sounds  have  always  been  distant  and  of  poor  quahty. 
There  has  been  no  Broadbent  sign  or  fixation  of  the  sternum. 
There  have  been  evidences  of  arteriosclerosis,  as  shown  by  the 
peripheral  arteries  and  a  double  arcus  senilis.  His  blood- 
pressure  has  always  been  low:  120/75;  95/60;  108/65;  100/60, 
etc.    His  spleen  has  not  been  felt.    His  liver  has  always  been 
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palpable,  well  below  the  costal  margin,  and  at  the  present  time 
reaches  nearly  to  the  umbilicus.  It  is  hard  and  the  surface  is 
irregular.  There  are  no  markedly  dilated  veins  on  the  abdomen 
and  no  hemorrhoids.  His  blood  count  has  been  essentially 
normal  throughout.  Blood-cultures  have  been  sterile.  Blood 
urea  0.20  gm,  per  Hter.     Phthalein  52  per  cent. 

The  abdominal  fluid  has  shown  the  characteristics  of  an 
exudate.  On  one  occasion  inoculation  of  this  fluid  into  a  guinea- 
pig  gave  a  negative  result.     Cultures  were  always  sterile. 

Such,  gentlemen,  has  been  the  stor}^  of  this  rather  remark- 
able patient.  Some  of  you  are  undoubtedly  inquisitive  as  to 
the  nature  of  the  operation  indicated  in  the  table.  This  opera- 
tion was  performed  by  Dr.  Eliot  on  October  24,  1919,  and  con- 
sisted in  an  intraperitoneal  epiplopexy.  At  this  time  we  had 
the  privilege  of  seeing  Dr.  Janeway's  original  diagnosis  con- 
firmed. The  Hver  was  readily  seen  extending  weU  below  the 
costal  margin,  it  was  cirrhotic  in  appearance,  and  the  surface 
was  as  beautifully  "iced"  as  any  cake  you  have  ever  seen.  The 
icing  was  fully  1  cm.  in  thickness.  The  rest  of  the  abdomen 
was  not  explored.  Thus,  it  will  be  seen  that  in  this  patient  we 
have  to  do  with  a  perfectly  characteristic  case  of  so-called 
"Zuckergussleber."  Most  of  you  have  probably  heard  of  this 
condition,  but  I  doubt  if  many  have  had  the  opportunity  of 
seeing  such  a  case,  for,  as  I  have  aheady  mentioned,  the  con- 
dition is  comparatively  rare. 

Numerous  other  terms  have  been  used  for  this  group  of 
cases:  Pick's  disease,  pericarditic  pseudocirrhosis  of  the  Uver, 
polyserositis,  Concato's  disease,  chronic  hyperplastic  perihepa- 
titis, polyorrhomenitis,  and  perivisceritis.  Confronted  by  such 
a  formidable  array  of  names,  we  may,  perhaps,  more  correctly 
appreciate  the  significance  of  this  complex  if  we  recall  for  a 
moment  the  historic  background.  In  1884  Curschmann  de- 
scribed hyperplastic  perihepatitis  or  "Zuckergussleber,"  a  dis- 
ease characterized  by  a  slow,  insidious  and  intermittent  course, 
and  persistent  ascites,  with  a  pathology  similar  to  that  in  the 
case  you  have  just  seen,  with  the  exception  of  the  cirrhosis.  He 
was  not  the  discoverer  of  the  condition,  as  it  had  been  previously 


1334  ALBERT   R.    LAMB 

recognized  by  Rokitansky,  Bamberger,  Murchison,  Wilks  and 
Moxon,  and  Fagge,  but  he  did  elaborate  the  picture,  and  his 
name  has  become  linked  with  it  as  has  none  of  the  others.  Cu- 
riously enough,  however,  I  venture  to  say  that  most  of  you  have 
associated  the  name  of  Pick  with  "Zuckergussleber,"  although 
his  publication  did  not  appear  until  twelve  years  after  Cursch- 
mann's.  He  took  a  broader  view  of  the  complex  than  did  the 
latter,  including  cases  of  "Zuckergussleber."  but  not  limiting  the 
group  to  that  one  form.  Pick  laid  most  stress  upon  the  ad- 
hesive pericarditis  as  the  primary  event,  leading  to  disturb- 
ances in  circulation  which  caused  connective-tissue  hyperplasia 
in  the  Hver  and  the  consequent  picture  of  recurring  ascites, 
enlarged,  firm  and  irregular  Hver,  without  edema  of  the  legs. 
For  this  condition  he  proposed  the  name  of  "pericarditic  pseudo- 
cirrhosis  of  the  liver,"  a  designation  which  should  be  synonymous 
with  Pick's  disease  as  applied  by  later  authors.  While  his 
communication  stimulated  interest  and  added  knowledge  to  the 
picture,  he  can  no  more  be  regarded  as  a  pioneer  in  the  field  than 
could  Curschmann,  for  van  Deen  reported  a  case  as  early  as 
1846,  and  some  fifteen  authors  wrote  on  the  subject  before  Pick, 

In  Italy  this  group  of  cases  has  been  known  as  Concato's 
disease,  polyorrhomenitis,  or  polyserositis,  while  in  France  the 
name  perivisceritis  has  at  times  been  used. 

Enough  has  been  said  to  indicate,  as  pointed  out  by  Rolles- 
ton,  that  we  have  had  portrayed  to  us  two  more  or  less  different 
pictures:  "The  so-called  Pick's  disease,  in  which  the  predominat- 
ing condition  is  the  nutmeg  or  cardiac  hver,  characterized  by 
venous  engorgement,  later  by  red  atrophy,  and  ultimately  cir- 
rhosis; on  the  other  hand,  those  cases  of  multiple  serositis  in 
which  the  perihepatitis  is  the  prominent  clinical  feature.  Both 
conditions  present  at  autopsy  'pericardial  lesions'  "  (Evans). 

In  his  admirable  monograph  on  ''Multiple  Serositis,"  pub- 
lished in  1903,  Kelly  renders  a  distinct  service  in  grouping  them 
all  together  as  "cases  characterized  clinically  by  marked  ascites, 
with  Uttle  or  no  edema  of  the  legs,  cases  in  which  the  diagnosis 
of  cirrhosis  of  the  hver  is  usually  made,  and  which  at  the  necrop- 
sy reveal  chronic   obliterative  pericarditis  and  certain  morbid 
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changes  in  other  tissues  and  organs — notably  pleuritis,  peri- 
tonitis, perihepatitis,  nutmeg  liver,  red  atrophy  of  the  liver, 
cirrhosis  of  the  liver,  etc."  He  admits  that  in  thus  "presenting 
the  complex  of  obliterative  pericarditis  with  ascites  there  are 
grouped  a  number  of  cases  that  differ  more  or  less  in  nature 
the  one  from  the  other." 

In  1918  Evans  attempts  an  even  broader  classification,  and 
in  admitting  our  ignorance  of  the  underlying  factors  believes 
that  "until  further  investigation  presents  more  light  on  the 
etiologic  factor  or  factors  causative,  multiple  serositis  should  not 
be  restricted  to  a  clinical  picture  necessarily  associated  with 
adhesive  pericarditis  or  perihepatitis,  which,  after  all,  are  prob- 
ably but  conditions  incident  to  the  general  serous  involvement 
rather  than  responsible  for  it." 

Until  more  is  known  I  think  that  you  will  all  agree  in  desig- 
nating the  multiple  serositis  as  the  essential  feature  of  this 
group  of  cases,  for  not  all  of  them  have  '^iced"  livers,  nor  do  all 
have  adhesive  pericarditis. 

In  this  group  of  cases  the  sexes  are  about  equally  divided. 
In  Kelly's  cases  about  60  per  cent,  began  before  the  age  of  forty. 

The  cause  of  the  disease  is  not  known.  That  is  the  most 
important  reason  for  grouping  all  these  cases  together  until  the 
etiology  is  settled  and  a  proper  segregation  can  be  effected. 
The  tubercle  bacillus  has  been  accused  more  frequently  than 
any  other  organism  and  is  most  certainly  accountable  for  some 
of  the  cases.  The  part  played  by  this  organism  in  causing 
adhesive  pericarditis  is  well  recognized.  Hamman,  in  speaking 
of  tuberculous  peritonitis,  considers  it  under  three  divisions: 

(1)  As  a  local  tuberculous  disease,  just  as  one  speaks  of 
pulmonary  tuberculosis  as  a  local  tuberculous  disease. 

(2)  As  one  manifestation  of  the  whole  course  of  tuberculous 
infection. 

(3)  As  part  of  a  disease  affecting  the  large  serous  cavities. 
It  is  only  with  the  third  variety  that  we  are  concerned  at 

present.  He  admits  the  close  relationship  of  this  group  to  the 
cases  which  we  are  considering,  but  inclines  toward  keeping 
them  in  a  separate  category.     One  fact  stands  out,  and  that  is, 
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that  the  type  of  lesion  is  different  from  the  ordinary  tubercu- 
lous peritonitis.  The  only  other  etiologic  factor  which  has  been 
con\Tncingly  brought  forward  is  rheumatic  fever.  And  so  we 
find  ourselves  in  the  position  of  believing  that  the  disease  rep- 
resents a  chronic  inflammation  of  various  serous  membranes 
and  that  the  etiologic  factor  may  vary  in  different  cases. 

While  there  has  been  much  discussion  about  the  patho- 
genesis of  the  condition,  it  seems  to  me  that  Kelly's  explanation 
still  stands  as  the  most  plausible.  He  first  points  out  that,  as 
shown  by  the  experimental  work  of  Clark  and  others,  "fluids 
and  solids  may  pass  through  the  endothehal  layer  of  the  dia- 
phragm, the  fluids  in  many  places,  the  solid  particles  only  through 
the  central  tendons  of  the  diaphragm — minute  particles  are 
carried  in  an  incredibly  short  time  from  the  peritoneal  cavity 
through  the  diaphragm  into  the  mediastinal  lymph  vessels  and 
glands  and  thence  into  the  blood  circulation — there  is  normally 
a  force  in  the  peritoneal  cavity  which  carries  the  fluid  and  for- 
eign particles  toward  the  diaphragm."  Arguing  from  this,  he 
says,  "the  attempt  on  the  part  of  the  peritoneum  to  remove 
certain  noxious  agents  may  result  in  partial  or  complete  success. 
In  the  latter  instance  the  peritoneum  may  be  completely  rid 
of  the  infective  agent,  which,  being  carried  to  the  mediastinal 
l>Tnph  glands  may  infect  the  pericardium  or  the  pleura — sub- 
sequently the  peritoneum  may  become  infected.  In  other  cases 
the  attempt  on  the  part  of  the  peritoneum  being  only  partially 
successful  the  region  about  the  Kver  and  the  under  surface  of 
the  diaphragm  succumbs  and  a  primary  perihepatitis  occurs — 
subsequently,  the  infective  agent  may  travel  through  the  dia- 
phragm and  infect  the  pericardimn  or  the  pleura,  or  both.  In 
these  cases,  on  account  of  the  peculiar  lymphatic  supply  of  the 
hver  and  the  under  surface  of  the  diaphragm,  the  infective 
agent  being,  as  it  were,  concentrated  to  the  region  about  the 
hver,  especially  to  the  neighborhood  of  the  suspensory  Hgament 
toward  which  many  of  the  lymphatics  converge,  gives  rise  to  the 
excessive  and  often  hyperplastic  lesions  sometimes  observed. 
In  a  number  of  cases,  on  the  other  hand,  a  primary  pericarditis 
occurs  independently  of  peritoneal  infection.     Following  such 
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initial  infection  of  the  pericardium  the  other  serous  membranes 
may  become  implicated,  and  in  some  cases  all  the  serous  mem- 
branes become  infected  at  the  same  time  by  the  same  infective 
agent." 

Anatomically  the  disease  is  characterized  by  chronic  hyper- 
plastic inflammation  of  the  various  serous  membranes,  and  in 
many  cases  by  the  thick,  white,  almost  cartilaginous  fibrous 
tissue  which  coats  the  organs,  especially  the  liver,  giving  the 
appearance  of  confectioner's  icing. 

How  are  we  to  recognize  these  cases  clinically?  As  I  have 
mentioned  to  you  before  in  connection  with  other  diseases,  the 
first  essential  is  to  remember  that  such  cases  do  exist,  so  that 
when  you  see  a  patient  whose  striking  symptom  is  recurring 
ascites  you  will  consider  multiple  serositis  and  see  if  you  can 
either  establish  the  diagnosis  or  rule  it  out,  remembering  that 
the  only  two  important  diseases  with  which  it  is  usually 
confused  are  cirrhosis  of  the  Hver  and  tuberculous  peritonitis. 
As  a  rule  these  patients  do  not  have  the  alcohoHc  history  which 
you  would  expect  in  ordinary  cirrhosis  of  the  liver.  Again,  in 
many  of  them,  as  in  the  one  you  have  just  seen,  there  is  a  his- 
tory of  previous  involvement  of  one  or  more  serous  membranes 
— a  pericarditis,  a  pleuritis,  or  a  perihepatitis.  Following  such 
an  attack,  it  may  be  years  before  there  is  further  noticeable 
progress  in  the  disease.  In  some  cases  one  can  trace  the  in- 
volvement of  one  serous  membrane  after  another.  When  pres- 
ent, such  a  sequence  of  events  helps  greatly  in  arriving  at  a 
diagnosis,  but  we  must  remember  that  frequently  such  aid  is 
lacking  and  that  we  must  fall  back  upon  the  all-important 
ascites — an  ascites  which  is  "characterized  by  the  fact  that  it  is 
excessive,  that  it  necessitates  repeated  tappings,  that  it  recurs 
rapidly  after  tapping,  and  that  it  may  remain  stationary  (not 
necessitating  tapping)  for  many  years." 

The  onset  of  the  disease  varies  somewhat  according  to  the 
region  first  affected.  Thus,  one  may  have  early  peritoneal  in- 
volvement with  attacks  of  perihepatitis — pain,  tenderness, 
rigidity,  and  possibly  palpable  and  audible  friction-rubs  in  the 
right  upper  quadrant — in  which  case  ascites  is  an  early  mani- 
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festation,  with  leg  edema  absent  or  later.  On  the  other  hand, 
the  picture  may  be  ushered  in  by  a  pericarditis,  in  which  case 
one  is  more  apt  to  find  early  edema  of  the  legs  and  late  ascites. 
The  course  is  remarkably  slow  and  noted  for  its  periods  of  re- 
missions, but  as  it  goes  on  we  must  bear  in  mind  that  while 
some  of  the  symptoms  are  due  to  the  serositis,  many  are  the 
result  of  cardiac  insufficiency. 

The  important  findings  are  the  signs  •  of  adherent  pericar- 
dium, the  ascites,  signs  of  fresh  or  old  pleuritis,  the  absence  or 
early  occurrence  of  leg  edema  with  its  subsequent  disappearance 
until  late  in  the  disease,  the  markedly  enlarged  and  rather 
uneven  liver  without  the  anticipated  evidences  of  collateral 
circulation  and  portal  congestion,  the  absence  or  late  develop- 
ment of  a  corresponding  enlargement  of  the  spleen,  and  the 
absence  or  transient  presence  of  jaundice.  The  fact  that  the 
patient  sur\'ives  a  large  number  of  abdominal  aspirations — one 
case  was  tapped  301  times — is  of  very  great  weight  in  the 
diagnosis.  In  Kelly's  collected  cases  the  duration  of  the  dis- 
ease was  over  ten  years  in  3,  and  between  two  and  five  years 
in  35. 

It  is  at  once  evident  that  our  first  patient  today  presents  a 
remarkably  characteristic  picture  of  multiple  serositis  with  the 
exception  of  his  alcoholic  history.  It  is  interesting  to  note  that 
following  his  epiplopexy  the  tappings  have  been  rather  less 
frequent  and  of  smaller  amounts. 

Having  shown  you  such  a  typical  case,  it  will  now  be  interest- 
ing to  give  you  a  resume  of  another  case,  much  less  clear,  in 
which  no  one  even  suggested  the  correct  diagnosis.  It  is  per- 
haps of  even  more  value  in  another  way,  in  that  an  intercurrent 
infection  cut  short  the  disease  in  which  we  are  interested  in  its 
early  stages  and  gave  us  the  opportunity  of  studying  the  early 
lesions. 

CASE  II 

M.  S.  A  married  woman  of  fifty-eight  entered  the  hospital 
October  19th,  and  died  November  21st. 

Family  History. — Her  son  and  an  uncle  died  of  tuberculosis. 
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Contact  with  the  former  was  intimate  some  ten  years  before 
her  present  ilhiess.     A  sister  died  of  breast  cancer. 

Personal  History, — Born  in  Switzerland,  leaving  there  at  the 
age  of  twenty,  and  after  several  years  in  France  and  England 
came  to  the  United  States,  where  she  has  since  lived.  Best  and 
average  weight  135  pounds  three  years  ago.  Has  been  losing  for 
the  past  year,  and  now  weighs  about  100  pounds.  Tea,  2  cups; 
coffee,  1  cup,  occasional  glass  of  beer.  Good  appetite.  Bowels 
regular.  Sleeps  well.  Married  twenty-eight  years.  Husband 
well.  Only  son  died  of  tuberculosis  at  sixteen.  No  miscarriages. 
Menopause  ten  years  ago. 

Past  History. — Always  quite  healthy.  Lived  in  good  sur- 
roundings. 

Present  History. — A  rather  vague  story  which  was  difficult 
to  piece  together.  About  three  years  before  admission  she 
began  to  lose  weight  and  strength  without  any  other  symptoms. 
There  w^ere  varicose  veins  of  her  legs  and  one  year  ago  she  had 
an  operation  for  these. 

Some  two  years  ago  she  had  some  skin  affection  of  the  hands 
and  later  a  papular  rash  on  her  arms,  shoulders,  and  back  of 
the  neck.  At  this  time  her  hair  and  eyebrows  became  scanty. 
About  one  year  ago  she  had  a  rash  on  her  face.  This  was  red 
at  first  and  has  only  recently  turned  brown.  As  time  has  gone 
on  she  has  lost  more  weight  and  strength,  especially  in  the  past 
five  months.  SLx  weeks  ago  she  began  having  stabbing  pains  in 
the  epigastrium,  sometimes  sharp,  at  other  times  dull— no  ra- 
diation to  the  back  or  shoulder.  These  pains  had  no  reference 
to  meals,  but  rather  to  fatigue.  One  month  ago,  while  at 
another  hospital,  she  had  a  secondary  anemia,  a  negative 
Wassermann,  and  a  chest  2C-ray  which  was  reported  as  showing 
a  mass  the  size  of  a  baseball  just  above  the  diaphragm,  pushing 
the  heart  to  the  left.  No  trace  of  such  a  shadow  was  found  in 
our  x-rays.  For  three  months  there  has  been  dyspnea  and 
occasional  palpitation,  but  no  cough. 

Physical  Examination. — Temperature  101°  F.,  pulse  104, 
respirations  28.  Undernourished,  pale,  middle-aged  woman, 
sitting  up  in  bed,  suffering  from  a  peculiarly  uneven  dyspnea 
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and  presenting  a  rather  startling  appearance,  owing  to  the 
moderate  exophthahnos  and  wide  palpebral  fissures,  together 
with  the  patchy  brown  pigmentation,  surrounding  areas  of 
white  skin.  Dr.  Fordyce  considered  that  this  pigmentation  was 
simply  part  of  some  constitutional  disease,  such  as  tuberculosis 
or  carcinoma  of  the  gastro-intestinal  tract.  Hair  and  eyebrows 
scanty.  Ears  negative.  The  pupils  are  small,  slightly  irregu- 
lar, and  somewhat  sluggish  in  their  reaction.  No  nystagmus. 
The  eye-grounds  show  marked  arteriosclerotic  changes  in  the 
vessels.  Aside  from  slight  pyorrhea,  the  teeth  are  in  good 
condition.  Pharynx  normal.  There  is  no  thyroid  enlargement, 
tracheal  tug,  or  lymph-gland  enlargement.  Heart:  area  of  dul- 
ness. 
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Apex  in  fifth  space  1  cm.  outside  nipple  line.  No  thrills. 
Soimds  are  of  good  quahty  and  regular,  but  the  action  is  quite 
rapid.  There  is  a  soft  blowing  systolic  murmur  at  the  apex 
without  transmission,  heard  also  along  left  sternal  border. 
Aortic  second  sound  is  greatly  accentuated.  Blood-pressure, 
170/70. 

Ltmgs.- — Expansion  fair  and  equal.  On  right  side  posterior- 
ly there  is  an  area  of  dulness  extending  from  beneath  the  angle 
of  the  scapula  to  the  base,  but  not  far  into  the  axilla.  Over  this 
area  the  breath  and  voice  sounds  and  fremitus  are  diminished. 
No  rales  are  heard  except  for  a  few  crackles  at  the  left  base. 
Breath  sounds  over  the  rest  of  the  chest  are  of  somewhat  emphy- 
sematous quality. 

Abdomen. — There  is  considerable  resistance,  especially  in 
the  right  upper  quadrant,  but  no  tenderness.  No  masses 
felt.  Liver  and  spleen  do  not  percuss  enlarged,  nor  can  they 
be  felt.  There  are  pigmented  scars  over  both  legs  resulting 
from  the  varicose  vein  operation.  No  pathologic  reflexes.  No 
edema. 
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Laboratory  Findings: 

Blood  culture:  Sterile. 

Blood  Wassermann:  Alcoholic  +. 

Cholesterin  +. 
Blood  urea:  0.72  gram  per  liter. 

Lumbar  puncture:  15  c.c.  clear  fluid  under  normal  pressure. 

Cells,  4  lymphocytes. 
Globulin,  0. 

Colloidal  gold  curve,  12332000  0. 
Wassermann:         2  c.c.        0.6  c.c.         0.2  c.c. 
Cholesterin,  Neg.         Neg.  Neg. 

Alcoholic,  Neg.         Neg.  Neg. 

Phthalein  20  per  cent. 

Course. — Patient  ran  an  irregular  temperature  between 
100°  and  103°  F.,  with  a  rise  to  104.5°  F.,  with  her  terminal 
pneumonia.  ic-Rays  showed  an  enlarged  heart  and  some  in- 
creased markings  in  the  lungs,  especially  at  the  right  base. 
The  urine  contained  neither  melanin  nor  homogentisic  acid 
(alkapton) . 

On  admission  her  blood  count  was:  R.  B.  C,  2,700,000.     W. 
B.  C,  3700.    Hg.,  47  per  cent.     Polys.,  85  per  cent.    Lymphos., 
13  per  cent.     Trans.,  2  per  cent. 
'        Urobilin  in  urine,  none.     Urobilin  in  stool,  4400  dilutions. 

On  November  1st  Dr.  Howe  reported  her  neurologic  examina- 
tion negative,  except  for  the  pupillary  changes,  which  he  con- 
sidered due  to  arteriosclerosis.     Stool  examination  negative. 

November  5th:  R.  B.  C,  1,968,000.  Hg.,  45  per  cent.  W. 
B.  C,  1920.  Polys.,  72  per  cent.  Lymphos.,  24  per  cent. 
Trans.,  4  per  cent.  Smear  shows  very  slight  anisocytosis  and 
poikilocytosis.  No  nucleated  red  cells.  Platelets  markedly 
diminished. 

November  12th:  Blood  Wassermann,  alcoholic  negative; 
cholesterian  negative. 

Gastric  Analysis 

HCl.  Total  acid.         Blood  Bile.    Amount  and  appearance. 

Fasting  expression 0  -|-  0  Few  drops 

One-half  hour 0  18  +  Fresh           0  5  c.c. 

One  hour 0  18  +  Fresh           0  5  c.c. 

One  and  a  half  hours.  .  .   0  +  0  Less  than  1  c.c. 

T  wo  hours 0  +  0  Less  than  1  c.c. 

No  lactic  acid. 
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On  November  10th  she  developed  a  peculiar  transitory  edema 
of  the  right  eyeHds  and  conjunctiva. 

November  16th:  Blood-pressure  155/60  right  arm;  148,  58  left 
arm.    Blood  urea  0.47  gram  per  Hter.    Stool  examination  negative. 

November  17th:  Owing  to  her  extreme  anemia  she  was  given 
a  transfusion  of  500  c.c.  citrated  blood. 

This  was  followed  by  a  marked  improvement  in  her  con- 
dition and  blood  count.  Two  days  later  she  developed  a  Group 
I  pneumonia  with  positive  blood-culture,  which  caused  her 
death  on  November  21st. 

Urine  examination — specific  gravity  1015-1020.  Albumin 
faint  trace,  few  hyaline  casts. 

Autopsy  by  Dr.  Von  Glahn. — The  subcutaneous  fat  is  of  a 
golden  yellow  color,  moderately  firm,  and  about  2  cm.  in  thick- 
ness. The  omentum  is  adherent  to  the  anterior  abdominal 
wall  by  firm,  fibrous  adhesions  and  contains  a  moderate  amount 
of  fat  and  also  considerable  black  pigment  scattered  through 
it.  The  peritoneal  cavity  does  not  contain  an  excess  of  fluid. 
The  colon  is  moderately  distended  and  the  head  of  the  cecum  is 
bound  to  the  parietal  peritoneum  by  dense  fibrous  adhesions. 
The  appendix  is  free.  There  are  some  recent  delicate  fibrous 
adhesions  between  the  uterus  and  the  mesentery  of  the  sigmoid. 
The  Hver  extends  5  cm.  below  the  xiphoid.  There  are  numerous, 
dehcate,  fibrous  adhesions  between  the  liver  and  the  under  sur- 
face of  the  diaphragm. 

Thoracic  cavity:  There  are  numerous  fibrous  adhesions  be- 
tween the  right  lung  and  the  parietal  pleura.  The  same  condition 
obtains  on  the  left  side,  where,  in  addition,  there  is  a  considerable 
quantity  of  fluid.     The  pericardium  is  adherent  to  the  heart. 

The  heart  and  pericardium  weigh  600  gm.  The  pericardial 
sac  externally  on  the  side  next  to  the  left  lung  is  covered  with  a 
fibrinopurulent  exudate  and  the  vessels  in  it  are  very  much 
injected.  In  the  posterior  part  of  the  pericardial  sac  there  is  a 
slight  accumulation  of  fluid  and  here  the  surfaces  are  covered 
with  a  fibrinopurulent  exudate.  Elsewhere  the  pericardial  sac 
is  adherent  to  the  heart  by  edematous  fibrous  adhesions.  The 
foramen  ovale  is  widely  patent.     The  various  \'alves  are  normal 
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except  for  a  moderate  amount  of  sclerosis  of  the  mitral  and 
aortic.  The  coronaries  show  very  early  sclerosis  without  calci- 
fication. There  is  some  tigering  of  the  papillary  muscles  of  the 
left  ventricle.  The  myocardium  is  rather  brown  in  color. 
There  is  no  evident  increase  in  connective  tissue.  The  aorta 
shows  numerous  yellow,  elevated  plaques,  particularly  around 
the  openings  of  the  intercostal  arteries,  and  these  plaques  be- 
come more  numerous  as  one  approaches  the  bifurcation.  There 
is  shght  calcification  of  one  of  the  plaques  at  the  bifurcation. 
None  of  the  suggestive  marks  of  syphilis.  Left  lung:  The 
pleura  is  everywhere  covered  with  a  fibrtnopurulant  exudate. 
The  lung  is  adherent  to  the  pericardium,  the  parietal  pleura  and 
the  two  lobes  are  glued  together.  The  lower  lobe  is  consoH- 
dated.  Right  lung:  There  is  no  e\ddent  consolidation.  The 
lower  lobe  is  atelectatic.  The  pleura  shows  recent  and  old 
pleurisy.  Spleen  weighs  80  grams.  The  capsule  is  sHghtly 
thickened  in  one  or  two  small  places.  The  pulp  is  dark  red  in 
color.  In  the  lower  pole  there  is  a  firm  opaque  yellowish  area 
which  stands  out  in  marked  contrast  to  the  surroimding  pulp 
and  which  measures  4  mm.  in  its  greatest  diameter.  There  is 
another  similar  but  smaller  area  in  the  lower  margin.  Pancreas 
normal.  Liver  weighs  1720  grams.  The  capsule  over  the  left 
lobe  is  smooth,  while  that  over  the  right  lobe  is  roughened  by 
fibrous  adhesions,  binding  this  lobe  to  the  diaphragm.  Through 
the  capsule  the  liver  has  a  mottled  red  and  yellowish  appear- 
ance. The  lobulation  is  uniform  throughout.  The  central  part 
of  the  lobule  is  reddish  gray,  while  the  part  around  the  portal 
vein  is  reddish  yellow.  The  Hver  seems  quite  firm  in  consist- 
ence, but  there  is  no  apparent  increase  in  connective  tissue.  In 
the  depths  of  the  right  lobe  there  is  a  tiny  gray,  translucent 
nodule  apparently  located  in  the  portal  area.  Gall-bladder  nor- 
mal. Adrenals  quite  normal.  Kidneys  resemble  each  other  in 
all  respects,  each  weighing  150  grams.  Surface  very  finely 
granular.  On  section  the  cortex  is  narrowed  in  places.  The 
striations  are  straight  for  the  most  part,  but  in  places  are 
indistinct.  Bladder  normal.  Uterus  shows  senile  changes. 
Ovaries :  There  are  numerous  adhesions  between  the  right  ovary 
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and  the  parietal  peritoneum.  The  end  of  the  tube  is  closed  by 
an  adhesion.  This  ovary  contains  a  small  cyst.  The  tube  is 
sHghtly  distended  with  fluid.  The  left  ovary  is  surrounded  by 
a  few  adhesions,  but  is  otherwise  normal.  Stomach  and  intes- 
tines present  no  abnormahties.  The  bone-marrow  from  the 
femur  is  in  places  gra>ish  red,  while  in  other  parts  it  is  yellow 
and  very  fatty.  Larynx  negative.  The  lobes  of  the  thyroid 
are  shghtly  enlarged.  In  the  left  there  is  a  sharply  circum- 
scribed area  surrounded  by  a  yellow  margin,  the  central  portion 
of  which  is  somewhat  homogeneous,  with  a  dark,  reddish-gray 
nodule  near  the  periphery.  The  mass  is  |  cm.  in  its  greatest 
diameter.  In  the  right  lobe  there  are  several  smaller  nodules, 
one  of  which  has  a  small  hemorrhage  in  its  center.  The  brain 
and  nasal  sinuses  are  essentially  normal.  There  is  a  caseous 
lymph-gland  l}dng  along  the  aorta  over  the  liunbar  vertebrae. 

The  microscopic  examinations  in  this  case  are  not  yet  com- 
pleted, but  sections  of  the  nodule  in  the  spleen  and  of  the  caseous 
lymph-node  show  a  characteristic  tuberculous  lesion. 

This  patient  apparently  represents  the  type  of  multiple  sero- 
sitis  due  to  tuberculosis.  I  do  not  see  how  the  diagnosis  could 
have  been  made  or  even  suspected  in  the  absence  of  ascites. 
The  picture  was  remarkably  complex,  with  the  pecuHar  pig- 
mented skin  lesion,  the  evidences  of  h}^erthyroidism  and  gen- 
eral arteriosclerosis,  and  the  extreme  anemia.  She  also  showed 
more  or  less  fever  throughout  the  period  of  observation  which 
is  not  a  characteristic  of  multiple  serositis.  As  the  autopsy 
showed  an  old  adherent  pericardium  and  bilateral  pleurisy, 
with  old  and  recent  perihepatitis,  peripleuritis,  and  peritonitis, 
I  do  not  see  how  we  can  escape  the  conviction  that  she  suffered 
from  the  disease  which  we  have  discussed  today. 

I  trust  that  these  patients  will  make  cases  of  ascites  more 
interesting  to  you,  and  that,  bearing  in  mind  the  important 
points  which  we  have  outlined,  you  will  have  the  opportimity  of 
recognizing  multiple  serositis  in  the  future. 
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From  the  Endocrine  Clinic,  Presbyterian  Hospital 


REVERSIVE  SECONDARY  SEX  PHENOMENA 

Introduction. — Every  branch  of  medical  literature  today  is 
filled  with  discussions  of  the  glands  of  internal  secretion.  The 
subject  has  engaged  the  attention  of  workers  in  every  field  of 
medicine,  and  consequently  many  angles  of  approach  to  its 
elucidation  have  been  seized  upon.  Many  valuable  facts  have 
been  uncovered,  some  through  research  laboratories  of  biology, 
some  through  the  clinic.  It  is  perhaps  easier  to  get  facts  in  the 
former  place  than  the  latter  because  not  only  are  the  experi- 
mental conditions  more  readily  and  rigidly  controlled,  but  be- 
cause the  observer  in  the  laboratory  is  not  subject  to  those 
subtle  and  often  deluding  influences  which  are  distilled  from  the 
contact  of  the  personalities  of  patient  and  physician.  Still  it  is 
quite  as  possible  today  to  make  accurate  observations  of  fact 
in  the  clinic  as  it  ever  was.  But  there  is  a  temporary  danger 
that  inaccurate  observations  will  be  made  and  unsound  deduc- 
tions drawn  as  a  result  of  the  new  opportunity  for  pure  clinical 
study  which  the  increasing  knowledge  of  the  endocrine  glands 
has  given  to  every  physician.  The  great  advances  in  laboratory 
method  for  a  time  seemed  to  throw  the  practitioner,  the  phys- 
ician who  met  sick  men  face  to  face,  a  Httle  on  the  defensive. 
The  habits  of  the  laboratory — accuracy  and  control — had  not 
been  instilled  through  his  medical  education  to  the  degree 
demanded  by  workers  in  the  so-called  pure — which  perhaps 
really  means  impersonal — sciences.  And  so  the  technic  of  the 
doctor  became  unduly  though  illogically  limited  through  the 
restraining  influence  of  accurate  laboratory  methods.  Now  the 
rays  of  knowledge  of  the  endocrine  glands  have  again  projected 
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the  human  being  upon  the  screen  as  an  object  for  direct  observa- 
tion by  the  physician.  The  danger  of  the  situation  is  obvious. 
H^-pothesis  will  again  run  far  ahead  of  fact  and  be  used  as  though 
it  were  fact. 

The  following  cases  are  presented,  so  far  as  possible,  simply 
as  objects  for  study.  No  attempt  will  be  made  to  elaborate 
hj^Dothetic  explanations.  But  attention  will  be  drawn  to  com- 
parison with  whatever  facts  are  known.  In  a  sense  the  cases 
speak  for  themselves,  and  they  are  offered  as  tj^ical  examples 
of  those  endocrinopathic  states  which  are  perhaps  most  definitely 
estabUshed,  and  which,  therefore,  may  best  serve  as  standards 
against  which  to  measure  less  intensely  pathologic  forms,  and 
later  the  more  subtle  differences  of  constitution  which  may 
depend  upon  slight  glandular  disbalance. 

CASE  I 

H.  A.  Chief  complaint  lack  of  masculinity  dating  from  boy- 
hood. Father  and  mother  medium-sized  people.  Five  brothers 
and  2  sisters,  all  healthy;  1  brother  has  10  children.  Up  to  age  of 
seven  or  eight  he  was  not  so  fat;  after  that  he  gained  rapidly. 
Doesn't  know  about  his  dentition  history.  Began  to  notice 
small  genitaha  at  age  of  ten  years.  Erections  began  about  this 
time.  Never  had  emissions,  never  intercourse,  never  masturba- 
tion. Psychic  eroticism  apparently  neutrally  directed,  possibly 
a  trifle  toward  the  male.  He  objects  to  hearing  men  talk  of 
their  exploits  with  women. 

Patient  is  never  constipated.  Appetite  uneven;  sleeps  well, 
but  dreams  much.  Patient  is  very  unhappy  about  his  con- 
dition. Has  always  been  able  to  work — ship  boy  and  cook — 
but  has  been  forced  to  leave  every  job  because  of  the  tormenting 
jibes  of  his  mates. 

Had  measles  severely  ten  years  ago;  no  typhoid,  scarlet,  or 
mumps.     TonsilHtis  three  or  four  times. 

Has  had  four  operations.  Incontinence,  retention,  unde- 
scended testis,  perforation  of  abdomen  from  pulling  on  a  nail, 
followed  by  peritonitis,  appendicitis. 

Two  years  ago  was  knocked  unconscious — probably  fracture 
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of  skull;  has  had  headaches  since,  no  dizziness,  made  worse  by 
worry  or  excitement. 

No  e3^e  symptoms.  Both  ears  discharged  for  many  years. 
No  deafness. 

Bowels  always  regular. 

Patient  weeps  easily,  reaches  for  the  examiner's  hand,  and 
all  gestures  and  expressions  are  feministic- 
Eczema  of  neck  and  ear;  herpes  of  lower  lip. 

Tongue  large,  smooth,  red;  no  tremor. 

Teeth,  few  remaining,  in  bad  condition. 

Lungs  clear,  heart  negative. 

Abdomen,  many  scars  of  operation. 

Massive  fat. 

Genitalia:  Penis  3  cm.  long;  1.5  to  2  cm.  in  diameter. 

Reflexes  sluggish. 

Voice,  soprano. 

Blood  count:  Hemoglobin,  76  per  cent.  R.  B.  C,  4,800,000. 
W.  B.  C,  8800.  Polynuclears,  55  per  cent.  Small  lympho- 
cytes, 29  per  cent.  Large  lymphocytes,  7  per  cent.  Large  mono- 
nuclears, 1  per  cent.  Transitionals,  4  per  cent.  Eosinophils, 
4  per  cent. 

Urine,  negative. 

Sugar  tolerance.  Urine. 

Blood:  Fasting,  1.0  gm.  Four  hours  after,  no  sugar. 

Two  hours,  0.95  gm.  Six  hours  after,  V.  F.  T. 

Blood:  W.  R.,  ale,  neg. 
chol.,  + 

Basal  metabolism,  +  8  per  cent. 

Thermal  reaction  to  anterior  lobe  pituitary  extract: 

Temperature,  1  hour    post  injection,  99.2°  F. 

2  hours  post  injection,  99.6°  F. 

3  hours  post  injection,  99.6°  F. 

4  hours  post  injection,  100.2°  F. 

5  hours  post  injection,  99.4°  F. 

6  hours  post  injection,  99.2°  F. 

7  hours  post  injection,  99.4°  F. 

8  hours  post  injection,  99.0°  F. 

9  hours  post  injection,  99.0°  F. 


1348 


GEORGE  DEAPER 


Discussion. — This  case,  then,  presents  the  following  charac- 
teristics: Enormous  adiposity  associated  with  slightly  above 
average  height,  but  the  length  of  the  extremities  is  greater  than 
that  of  the  trunk.     Thus  in  the  general  conformation  of  the 


Fig.  135. — Case  I.  Observe  breadth  of  hips  and  feminine  expression  of 
face,  genu  valgum,  and  development  of  the  leg  at  the  outer  side.  Observe  also 
the  scars  above  and  to  the  outer  side  of  nipples,  possibly  the  site  of  trans- 
plantings.     Diagnosis:   Eunuchoidism. 

body  are  found  the  characteristics  described  by  Tandler  and 
Gross  as  typical  of  the  castrate.  These  authors  describe  two 
forms  in  which  the  castrate  appears  in  about  equal  frequency: 
(1)   greater  than  average  height,  rather  spare,  and  with  the 
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fixation  of  certain  infantile  characteristics,  the  most  striking  of 
these  being  the  child  voice  and  the  preservation  of  the  fiat 

nameH.A  age   SS  sex  Sfascxaine  nationality  Sivsden 

HBAD:  Sh.pt.    sD6.ll,  aarroTf,  high, 

FACE:  broad,  circular,  sceII  cMa  profile.  ^"^^^^  oaxillary  prognathism 

EYES:  Dmp  ki.  Dtdiun.  INTEUPUPILLARY  SPACE:  ®    '^' 

Exophibjimic:  slight,  MOTIONS;  O.X.  except  fcr  internal  left  rectus. 

Color:   l)lue    green  palpebral  fissure:  Lent— mtdium  ihorl— wide— medium  rurtow— iltnl.yery 

^.^  slight 

Oedenu:  poffy  above  lidB.  Itongoloid 

SQUINT: ^^«   strabisnus  left. 

GLARBLLA:  prominent  supraorbital  ridgeS:  prominent 

NOSE:  Si«e— Urte-mejium— in.ii .  FORM:  rsther  sessile  broad  bridge. 

EARS:  Si«e— L.rM-mcdiiim-tm.11.  SHAPE:  LOBE:  Very  heavy,  uo  retum. 

JAWS:  PaUle  Arch:-Hijh--fl.!T-ajidlLiie-Hjbcr.  DENTAL:   Ar<:h:-broad-medium-;IUa2w_-«iiJul.led. 

m^'iuni  especi^ly 

TEETH;  Sp.ciii<:  Tipper  practically  ell  absent.  quality:  poor.  -^cwer.     ^ 

Shape:  long,  narrow.  coloR:     opaque  gray. 

Poiiiioo:  lover  central  Incisors  shifted 

to  right.  Tonsils  laxge. 

HEIGHT:  168.0m.  WEIGHT:  ° 

ARMS:  TiploHp.      179. 

TRUNK:  Un«ib:         85.  LOWER  EXTREMITY    '  ...jil,:    93  RATIO: 

broad 

HANDS:  Siie:— L«rtt-medmm— imill.  FINGERS:   Flu  -l.i  -ihin-rounj-imbby-medium  poinled         long. 

SI1.P.:  ■rory  long  and  soaewhat  pointed,  nails-  ^^^^t  lanuli  deep, 

heavily  Bojied. 
SHOULDERS:  Sa""'— 'lopi"*.  '^~'        PELVIS:  Widih:  RATIO: 

CHEST:   Anleriorponeriordi.m.     deep.  SUB-COSTAL  ANGLE:   Wide-medium-otrrow. 

ENSIFORM:  l^uK-rmcdium-imill. 

HAIR:  Sc.ip:  Color:  light  broTn  DISTRIBUTION:  thin,  low  and  enclosed  forehead. 

EYEBROWS:  Intenpacc:  Wide— medium— ntrrow—niul  brow — ilreijiht— V-th.pe    scanty 

Thickoea*:  rather  heavy 

Di.iribuiioo: inner  end  vertical  hairs;   outer  iiairs  horizontal. 

BEARD:      °°"6« 
ANT  CHEST:        ^ 

ABDOMEN:    0  SUPRAPUBIC:  'ery  scant  and  sparse. 

AXILLA:  0  ARMS:     0 

POST.  TRUNK:     ^ 

THIGHS.  0  FOREARMS:    0 

LEGS-  ^    /The  prostate  is  snail,-  the  right  lobe  a  little  larger  than 

I  the  left.   So  thing  else  can  'be  felt  hy  reotuia. 
GENITAL  SYSTEM -/Panis  al=ost  rudimentary;   left  testis  size  of  S3?.ll  bean  just  at  edge  of 

lasoeniiqe  ra=us.  Hl&".t  Jestis^not  felt;^sorotui:;  flat,   s-jggests  -vagina. 

"'5i>,M,   .r.f*   =„H    ^S,.S=    ?^rSfSn=?='   "^   'a'ieSCenaed't«}i^,,,_,ii„,;d-bS;dred-red1ri,b-hT>ee<l«..- 

very  soft  and  soooth,  and  winkled.  -^„,.   in  old  soars;  few  oolesT 

MUCOUS  MEMBRANE:  Clear. 

SUBCUTANEOUS  FAT:  excessive.        BREASTS:  L.rfe-medii..ii-im.ll 

BODY  CONTOUR:  ^i^loal  fat  fenale  forn.    Breasts,  pendulous  belly,  laons  veneris,  huge 

lateral, dorsal, and  lurabar  rolls;  inmsnse  pelvic  rim,  hip,  and  gluteal  nasses; 
leg  bulges  to  outer  side  of  calf. 

Voice  high  pitched. 

Fig.  136. — Case  I. 

lumbar  region  due  to  the  untilted  pehas  found  in  childhood ;  (2) 
the  other  type  possesses  all  these  characteristics  and,  in  addition, 
a  typically  disposed  and  marked  increase  of  subcutaneous  fat. 
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Furthermore,  they  point  out  that  in  the  male  castrate  the 
skeletal  changes  are  not  essentially  toward  the  female  t}T)e  of 
skeleton,  but  toward  what  may  be  termed  a  less  definitely  mas- 
culine skeleton.  In  female  castrates  there  is  a  similar  modifica- 
tion of  the  skeleton  away  from  the  characteristically  feminine 
form.  In  other  words,  the  skeletons  of  castrates  of  both  sexes 
converge  toward  what  may  be  caUed  a  neutral  form,  sometimes 
considered  to  be  the  pure  species  form  of  skeleton,  uninfluenced 
by  secondary  sex  attributes.  The  outstanding  features  of  these 
changes  are  the  greater  length  of  the  extremities  and  trunk, 
and  the  greater  width  of  the  pelvis  in  relation  to  the  shoulders. 

It  will  be  observed  that  this  patient  presents  an  extraordi- 
narily wide  pehds  and  that  the  disposition  of  fat  is  feministic. 
Furthermore,  there  is  a  definite  genu  valgum,  and  the  bulge  of 
the  calf  of  the  leg  is  distinctly  to  the  outer  side.  Consequently, 
there  seems  to  be  a  suggestion  that  in  this  individual  there  is 
something  more  than  the  simple  reversion  to  a  pure  species  t>^e 
of  skeleton;  indeed,  that  there  may  be  definite  feministic  traits. 

In  this  connection  it  is  interesting  to  consider  for  a  moment 
the  psyche  of  the  individual.  He  is  extremety  emotional;  tends 
to  apply  for  adxdce  and  help  to  any  one  who  shows  the  slightest 
willingness  to  listen  to  his  troubles,  and  reaches  out  for  the 
hands  of  his  hearers.  These  he  takes  impulsively,  and  with 
tears  in  his  eyes  beseeches  assistance  and  s}Tiipathy.  Further- 
more, he  cannot  abide  Hstening  to  the  rough  talk  of  his  ship- 
mates when  they  tell  of  their  exploits  in  venery.  He  says  he 
cannot  hear  women  spoken  about  in  such  fashion.  In  every 
respect,  therefore,  the  patient  presents  a  strikingly  feministic 
psyche.  It  has  been  dilB&cult  to  determine  to  which  sex  the 
indi\'iduars  eroticism  belongs,  but  the  impression  has  been  gained 
that  it  is  very  moderate  or  almost  absent,  though,  if  anything, 
sHghtly  directed  from  the  female  toward  the  male. 

From  these  considerations  we  are  justified  in  concluding  that 
this  individual  at  all  events  can  be  compared  very  accurately  in 
most  details  with  the  second  type  of  castrate,  accordmg  to  the 
descriptions  of  Tandler  and  Gross.  Whether  or  not  the  greater 
indications  of  feminism  which  this  individual  presents  justify 
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US  in  assuming  the  presence  somewhere  along  the  genital  tract 
of  ovarian  rests  is  open  to  question;  but  it  seems  highly  probable. 
The  patient  himself  states  that  he  was  aware  of  genital  inferiority 
at  the  age  of  ten.  In  the  absence  of  any  positive  mumps  history 
we  are,  therefore,  forced  to  the  conclusion  that  he  is  a  true 
example  of  congenital  gonad  insufhciency — the  classical  enuchoid. 
Whether  or  not  this  individual  could  be  metamorphosed  by 
a  successful  transplantation  of  testicular  tissue  is  open  to  ques- 
tion. If  he  does  possess  ovarian  rests,  testicular  transplants 
would  fail,  according  to  the  experiments  of  Steinach.  It  has 
been  impossible  to  get  any  information  about  the  symmetric 
wounds  over  the  breasts,  but  one  caimot  help  hazarding  a  guess 
that  they  represent  an  attempt  at  transplantation. 

CASE  II 

T.  C.     Male,  age  forty.     Itahan. 

Chief  Complaint. — Constipation. 

Family  History. — Father  a  large  man.  Mother  very  stout. 
Brother  and  sister  both  fat  and  healthy. 

Personal  History. — Patient  doesn't  know  whether  he  was  a 
large  or  small  baby.  Was  "skinny"  at  six  to  seven  years. 
Average  size  as  youth.  Began  to  get  fat  sixteen  years  ago  (at 
twenty-four).  Never  had  any  pubic  hair  till  thirteen  to  four- 
teen, then  very  scant.  Knows  nothing  about  dentition,  but 
never  had  trouble  with  his  teeth. 

Past  Illness. — Patient  has  ahvays  had  tendency  to  consti- 
pation. At  sixteen  years  of  age  had  very  bad  attack  of  intes- 
tinal catarrh,  with  terrific  constipation.  Many  nightly  emis- 
sions. Since  seventeen  to  eighteen  years  almost  every  night. 
For  past  five  years  constipation  very  bad  and  has  tried  all  kinds 
of  medicine.  Now  is  taking  3  grains  pituitary  extract  daily, 
and  is  better,  he  thuiks.  Patient  thinks  he  passes  a  good  deal 
of  water.  He  gets  tired  easily.  He  has  had  a  sort  of  head- 
ache across  the  forehead  for  a  long  time,  lately  it  has  been 
rather  more  intense.  Sex  acti\ity  considerable  from  twenty  to 
thirty.  Lately  some  diminution  both  in  Hbido  and  potentia. 
Appetite  poor.     Doesn't  sweat  much.     No  hives. 


1352 


GEORGE  DRAPER 


Patient  had  orchitis  at  eighteen — not  gonorrhea.  This  he 
had  at  age  of  thirty-three.  No  measles.  Pneumonia  at  nine- 
teen.    No  scarlet  and  no  diphtheria.     Sore  throat  once  a  year. 

Metabolism  determination,  November  15,  1920,  +  8  per  cent. 


Fig.  137. — Case  II.  Observe  the  less  marked  but  similar  outlines  to 
Case  I.  Marked  mons  veneris,  and  development  of  calf  to  the  outer  side. 
Also  the  fatty  tissue  in  the  breast  region.  Diagnosis:  Incomplete  gonadal 
insufficiency. 


a:-Ray  report,  12/6/20:  Sella  is  long,  no  flattening  of  the 
clinoids,  no  erosion.  No  indication  of  increased  intracranial 
pressure. 

Discussion. — This  patient  is  a  distinctly  successful  individual 


i 
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in  many  respects.  He  is  very  clever  and  purposeful  in  his 
business  dealings.  Notwithstanding  the  absence  of  virile 
physical  secondary  sex  characteristics,  masculine  eroticism  is 


NAME    T.C.  ,  AGE  40  SEX      Jj^lg 

HEAD:  Sbipe.   low-  short  -  round 
FACE:   Short  -  oval 

EYES-  Deep  Ml.jBtiilia.  INTERPUPILLARY  SPACE:       7   Cm, 

Eiophlhilmic:         0  MOTIONS:     Slight   DalTJlnple 

Color:     Blue  gray 

Oedema:       Slightly  puffy  Tipper  lid, 

SQUINT:  0 

SUPRAORBITAL  RIDGES:    Broad  -  flat 

rORM;    ft)inted 

SHAPE:  Harrow  otlong  lobe:    Largo 

— luber. 


NATIONALITY  Italian 


PROFILE.  Hather  flat,  with  slight 
over  closuro 


GLABELLA:  Rather  prominent 

NOSE:  Size— Lerte-medium— tmell. 
EARS:  Size— LjrHe-mediuni— im«]l. 
JAWS:  P«I»ie  Arcli:-Hith-ll«l-midlini 
TEETHi  Spicing:      ClOBe   set 

Shipe:       Broad,  short 

Poaidon:     Even 
HEIGHT:       168,5  cm. 
ARMS:  Tip  to  tip.     171    Cm, 
TRUNK:  Unjlh:  87.5   Cm, 

HANDS:  Si«»:— Lifge-mediom— .m.ll. 

sinpe:      Very  broad,  short  pointed 

SHOULDERS:  Squire— tlopine.   40.5  PELVIS:  Widlh: 

CHEST;  Anterior  poilerior  dlam. 


WEIGHT: 


LOWER  EXTREMITY:  Unjib: 


DENTAL:  Arch:— broad— mediuii 

Medium  oval 

ftUALITY:        Poor 

COLOR:       Opaque 


91.5 


HAIR:  Scalp:  Color:    BrOWn 
EYEBROWS:  Inlerapace:  Wide-medium-ns 

Thickoen:        ^ei?  iiairs 

DlMribution:        Uodium 

vjBEARD:        Patchy  and  sparse 

ANT  CHEST:      0 

ABDOMEN:    Tsry  sparse 
AMLLA:       sparse 

POST.  TRUNK:      0 
THIGHS  0 

LEGS:  0 


RATIO: 
FINGERS:  Flat    t.t  -ihin-round-itubby— medium  pointed      Short 

NAILS:  Oral-  Ions-  huge  limull 

32.5/'  RATIO:     5!4 

SUB-COSTAL  ANGIjFj^^egjjgi^^m-nan 
ENSIFORM;Jjiiii.-medium-imall. 

DISTRIBUTION:    Thiofc  -  forehead  enclosed 

TOW— natal  brow— ttraifiht— V-ihape. 


SUPRAPUBIC:   Sparse 

ARMS:     0 


FOREARMS: 


transverse 


GENITAL  SYSTEM:  Penis  deep  set  and  short.  Testes  very  small.  Extremely  soft.  Hons  veneris 
fully  developea.  Scrotal  sac  continuous.  Partial  cryptorchidism 

SKINr     Biy  t..chexbie-g.^j»jj^-^a^e,d-j«f£jith  white  edje— 


MUCOUS  MEMBRANE: 
SUBCUTANEOUS  FAT: 
BODY  CONTOUR: 


few  pole  plemented  moles 
or  frecld.es 


BREASTS:  Large— mediom-amaii.  Adlposo  tisSue  In  treast  region  Bnor- 
mously  developed  giving  appearance  of  gynecomastia 
Geheral  distrj^bution  typical  of  feraintne  contours  also  typos  F,  "Kote 

Fig.  138.— Case  II. 


highly  developed  and  potentia  is  considerable,  possibly  a  little 
greater  than  average.  He  feels  muscularly  strong  and  has  no 
complaints^  save  that  of  his  obstinate  constipation.  Certain 
features  in  this  patient's  anatomy  are  interesting  from  the  point 
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of  view  of  their  comparability  with  similar  points  in  the  acrome- 
galic. There  is  great  prominence  of  glabella,  with  imusual 
breadth  of  nose  bridge,  and  the  interpupillary  distance  is  wide, 
7  cm.  The  thorax  is  deep  and  short,  and  its  subcostal  angle 
wide  with  a  large  ensiform.  Furthermore,  as  in  Case  I,  this 
patient's  lower  extremities  are  longer  than  his  trimi.,  and  his 
span  exceeds  his  height,  features  which  seem  clearly  associated 
with  increased  activity  of  the  pituitary  gland  when  there  is 
gonadal  inadequacy  in  early  Hfe.  It  is  quite  e\ddent,  however, 
that  if  the  castrate  length  growth  phenomenon  is  due  to  the 
removal  of  testicular  influence,  there  must  be  one  specific  activity 
of  the  gland  concerned  in  the  process.  For  in  both  Case  II 
and  Case  III,  notwithstanding  the  presence  of  this  phenomenon, 
the  adiposity  and  scant  hair,  there  exists  an  unusually  active 
libido  and  potentia. 

Another  question  which  likewise  will  bear  consideration  is 
that  of  adiposity  and  feminine  contour.  All  cases  of  the  t^'pe 
under  discussion  develop  the  characteristic  contour  which  is 
commonly  associated  in  everyone's  mind  with  feminism.  But 
women  develop  an  identical  adiposity  which  is  more  than  an 
exaggeration  of  the  acepted  female  form — it  is  an  actual  differ- 
ence. Is  this  adiposity  found  both  in  women  and  men,  perhaps 
a  neutral  characteristic,  and  like  the  skeleton  of  the  castrate,  a 
form  which  tends  away  from  sex  toward  species?  In  this  con- 
nection it  is  helpful  to  remember  that  in  the  aged  of  opposite 
sex  there  is  a  convergence  of  habitus  not  only  of  the  body, 
but  of  the  mind — the  exact  reverse  of  the  divergence  seen  in 
adolescence. 

Therapeutically,  Case  II  has  ofl'ered  a  most  difficult  problem. 
On  large  doses  of  pituitary  and  thyroid  extract  he  has  felt  much 
stronger  and  more  active.  But  there  has  not  been  the  slightest 
influence  upon  his  constipation.  Nor  have  any  of  the  usual 
methods  of  treating  chronic  constipation  been  of  service. 

CASE  m 

Male.  E.  Weight,  218  pounds.  Height,  6  feet  \h  inches. 
Age,  thirty-seven. 
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Chief  Complaint. — "Nagging  affair  in  here"  (pointing  to  his 
right  groin).  Doctor  told  him  a  chronic  appendix.  Also  more 
or  less  trouble  with  intestines.     Some  constipation  tendency. 

He  has  depressed  fits,  thinks  everything  is  wrong,  and  a 
sort  of  apprehension — fear  of  impending  troubles — these  occur 
at  irregular  intervals,  he  is  dizzy  with  them — no  headaches. 
As  a  boy  had  many  "sick  headaches"  between  ages  of  eleven 
and  twenty. 

Patient  was  a  thin  boy,  grew  6  inches  in  his  fourteenth  year. 
Long  and  thin.  Impacted  wisdom  teeth.  Began  to  put  on 
weight  at  twenty,  changed  his  type  then.  Married  at  twenty- 
four  years  and  gained  more  weight  promptly. 

As  a  boy  he  noticed  at  the  age  of  eleven  that  his  right  testis 
was  lacking.  Thinks  size  of  genitalia  is  below  average.  Libido 
average,  potentia  rapid.  Married  twelve  years,  no  children. 
Examination  of  semen  two  to  three  years  ago  revealed  inactive 
spermatozoa. 

Bowels  always  have  tendency  to  constipation.  Notices  some 
days  when  he  has  urinary  frequency.  No  cardiac  or  respiratory 
sensations.  Fatigued  rather  easily  by  nerve  strain.  Physical 
exercise  makes  him  feel  well. 

Measles  and  mumps  at  fourteen,  both  sides  and  also  in  the 
one  testicle.  (This  preceded  his  sudden  growth.  N.  B.,  Was 
the  one  active  gonad  destroyed  and  so  with  its  influence  re- 
moved, the  pituitary  stimulated  length  growth  and  subsequently 
fatigued  with  weight  increase?)  Scarlet  fever,  chicken-pox,  no 
diphtheria,  tonsolUtis — partial  tonsillectomy,  no  malaria,  typhoid, 
or  pneumonia. 

Patient  is  not  musical.  Likes  sweets.  Not  much  ambition. 
Not  especially  keen  about  his  work,  likes  to  be  given  a  definite 
job  which  he  understands,  then  he  can  go  ahead  and  do  it,  but 
if  he  gets  up  against  a  new  thing  which  he  doesn't  understand 
he  gets  nervous  and  figidity. 

Dreams  that  he  has  gotten  up  to  his  last  year  in  college  and 
then  can't  get  past  the  final  examinations.  Always  gets  that 
far  and  then  can't  get  past  that  point.  This  is  a  repeating 
dream.     Rather  sluggish,  heavy  "fat  brain." 
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Physical  Examination. — ^Well-developed  mons  \'eneris.  Deep 
oval  deft  at  root  of  penis.  Small  external  genitalia.  Short 
scrotum.  Left  testicle  present,  but  atrophied.  Testicular 
sensation  is  preserved.  Right  testis  is  absent  from  the  scrotal 
sac.  Just  above  Poupart's  Hgament  on  the  right  there  can  be 
felt  in  the  iliac  fossa  an  elongated  oval  mass  which  on  pressure 
feels  elastic  and  tense.  The  patient  complains  that  pressure 
on  this  mass  produces  typical  testicular  pain.  Undoubtedly 
this  is  the  undescended  testis  and  is  the  structure  which  accounts 
fer  the  uncomfortable  sensations  in  this  region  which  have  been 
looked  upon  as  chronic  appendicitis. 

Basal  metaboHsm  determination,  +  17  per  cent. 
Laboratory  Reports: 
Blood: 

Sugar,     .090  per  cent. 

Urea,      .032  per  cent. 

Blood  Count: 

HGB,     80  per  cent.  Talqvist;  85  per  cent.  Sahli. 

RBC,     5,440,000. 

WBC,  10,200. 

Differential : 

Poly.,  63.0  per  cent. 
S.L.,  30.5  per  cent. 
L.L.,  5.0  per  cent. 
TR.,         1.5  per  cent. 

Red  blood-cells  fairly  normal  in  size  and  shape. 
Slight  anisocytosis. 
Urine  (10.30  a.  m.  specimen): 


Total  amount. 

180  c.c. 

Color, 

clear  amber. 

Reaction, 

acid. 

Specific  gra\'ity, 

1.030. 

Sugar, 

None. 

Acetone, 

None. 

Albumin, 

None. 

Indican, 

+  . 

Mic:     Occasional  epith. 
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Glucose  Tolerance  Test: 

Urine:     before  glucose,  Sugar. 

one  hour  after  glucose,  Sugar. 

two  hours  after  glucose,  Sugar. 

Blood:    one  hour  after  glucose,  Sugar  .103. 

two  hours  after  glucose,  Sugar  .069. 

x-Ray  of  Head. — The  radiograph  examination  of  the  head 
shows  a  skull  evidently  of  the  mesocephaHc  variety,  having  a 
normal  calvarium,  both  in  thickness  and  cotitour.  There  is  no 
evidence  of  increased  intracranial  pressure.  The  posterior  oc- 
cipital proturberance  is  somewhat  prominent. 

There  is  a  sHght  area  of  calcification  in  the  Hgmentum  nuchae, 
sHghtly  separated  from  the  protuberance.  There  is  no  separa- 
tion of  the  sutures.  The  sella  is  small  and  almost  completely 
closed  in.  The  floor  is  clear  cut  and  shows  no  evidence  of 
erosion.  The  dorsum  has  a  rather  heavy  tip.  The  ethmoid 
cells  are  clear. 

The  entire  examination,  aside  from  the  small  sella,  which  is 
in  this  case  perhaps  of  Uttle  significance,  shows  no  evidence  of 
intracranial  pathology. 

The  radiographic  examination  of  the  hands  shows  a  few  quite 
small  spicules  about  some  of  the  joints.  Most  marked  in  the 
first  joint  of  the  right  thumb,  and  the  terminal  joint  of  the 
right  small  finger.  The  bones  themselves  show  no  abnormahty. 
The  tufting  of  the  terminal  phalanges  is  perhaps  sHghtly  more 
pronounced  than  is  normally  seen. 

Summary. — This  patient  presents  a  very  interesting  picture 
of  an  individual  who  started  out  \\dth  a  genital  tract  develop- 
mental fault.  At  the  age  of  fourteen  an  attack  of  mumps 
destroyed  the  descended  left  testicle.  During  the  year  follow- 
ing this  attack  the  patient  grew  6  inches  in  length.  While  the 
external  genitalia  are  small  in  development  the  secondary  sex 
characteristics  are  largely  of  the  reverse  type  in  the  anatomic 
pannel.  It  is  interesting  that  the  psyche  and  the  sex  eroticism 
is  of  the  masculine  type  and  active.  It  is  highly  probable  that 
the  interstitial  portion  of  the  undescended  testis  is  adequate. 
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It  will  probably  be  unwise  to  interfere  with  the  undescended 
testis  surgically. 

Discussion. — This  patient  is  almost  a  successful  male  indi- 
vidual.    From  the  point  of  \dew  of  his  anatomy,  however,  he 


Fig.  139. — Case  III.  Observe  the  much  greater  straightness  of  line  than 
that  found  in  Cases  I  and  II,  much  more  vigorous  position  in  standing,  and 
masculine  curve  of  the  hand.  Also  observe  hair  on  inside  of  thigh  running  into 
the  groin.     Diagnosis:    Left  testicular  atrophy.     Right  cryptorchidism. 


presents  characteristics  of  a  similar  though  less  extreme  nature 
to  those  seen  in  Cases  I  and  II. 

He  is  above  the  average  height;  the  extremities  are  greater 
in  length  than  the  trunk ;  and  the  pelvis  approaches  the  shoulders 
in  width.     Furthermore,  there  is  a  superabundance  of  fat  dis- 
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posed  along  lines  similar  to  those  of  Cases  I  and  II,  but  less 
sharply  localized.     It  is  more  a  general  increase  of  subcuta- 


NAME  t.C.  AGE 

HEAD:  Shape, 

FACE: 

EYES:  Deep  lel,  medmm. 

Eiopblbalmtc: 

Color: 

Oedemi: 

UarKed  rnaiillary  prognosis 
Iremendous 
GLABELLA: 

NOSE:  Size-Large-medium— .m.H. 
EARS:  Site— Laree-medmm-tiiian. 
JAWS:  Palale  Arch:-Hil!b-flal-iilldhoe- 
TEETH;  Spacing: 

Shape:      Square 


NATIONALITY        U.S.A. 


INTERPUPILLARY  SPACE: 

MOTION?; 

PALPEBRAL  FISSURE: 

SQUINT: 

SUPRAORBITAL  RIDGES: 
FORM: 

SHAPE:      pena  small 
uber.    narrow,  pointed 


LOBE:     ijeavy 

DENTAL:  Arch:-broad 
QUALITY 
COLOR: 


narrow,  poicted 


lateral  iaoisors  al5se:;t,  !/.arked  OTsrolosure 


LOWER  EXTREMITY:   Length: 
FINGERS:  Flai-lat-lbm-rounc 


PELVIS-  Width: 


HEIGHT:  181.5 

ARMS:  Tip  10  lip.  178 

TRUNK:  Lertjib:        92.5 

HANDS:  Sin:— Larte-medium-iniall 

Sbape:   Short,   pointed. 
SHOULDERS:  Square— aloping. 
CHEST:  Anterior  posterior  diam. 

HAIR:  Scalp:  Color: 

EYEBROWS:  Intenpace:   Wide-medium- 

Tbickneii: 

DiBtiibulion: 

BEARD:         well  Jeveloped. 

ANT  CHEST: 

ABDOMEN;  tare 

AXILLA:  present 

POST  TRUNK,     hairless 

THIGHS.       practically  iare         forearms: 

LEGS:  Sparse. 

GENITAL  SYSTEM: 

SKIN:    White,   sir.oothe,   very  little  pig^ientation. 
Few  oooasional  pale  r.elanoilasts. 

mucous  MEMBRANE: 
ANEOUS  FAT: 

verse  se.x  arrangement, 

BODY  CONTOUR:     pendulous 

Bate  28  to  the  half. 
Heart  i   lungs  normal. 


^9^- 


RATIO; 
SUBCOSTAL  ANGLE:  W.de-ti 
ENSIFORM;   Large -medium-im 

DISTRIBUTION:    Hair  line  high. 

rrow— naial  brow — itraifiht— V-abape. 


SUPRAPUBIC: 
ARMS: 


oirounscrioed  oc   laterally 


taiche  while  — thin  red— broad  red— r< 
pigTTtenl. 

Karked  white  line. 


BREASTS:   Large-medium— imall 

Elood  Tressure     144/90 

Fig.  140.— Case  III. 


neous  fat,  with  very  subtle  accentuations  in  the  areas  which  are 
so  extremely  marked  in  Case  I,  the  pathologic  type. 

Now  Case  III  is  of  peculiar  interest  because  the  striking 
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secondary  sex  characteristics — the  voice,  facial  hair,  mental 
vigor,  masculine  psyche,  muscular  strength,  and  male  sex 
eroticism — are  all  present.  This  is  so  notwithstanding  the 
fact  that  the  individual  has  serious  gonadal  faults.  In  the  first 
place,  he  was  born  with  a  congenitally  undescended  testis  on  the 
right;  and,  in  the  second  place,  at  the  age  of  fourteen  an  attack 
of  mumps  completely  destroyed  the  left  descended  testicle. 
During  the  year  following  the  attack  of  mumps  the  boy  grew 
over  6  inches  in  height.  In  this  phenomenon  there  is  an  analogy 
to  the  length  growth  of  the  castrate. 

It  is  accepted  as  the  result  of  experimental  and  clinical 
observation  that  the  pituitary  gland  increases  in  size  and  activity 
following  removal  of  gonadal  influence,  and  so  we  see  in  the 
circumstances  of  rapid  growth  following  the  attack  of  mumps 
an  analogous  phenomenon.  In  the  case  of  the  castrate,  how- 
ever, there  is,  in  addition  to  the  length  growth,  the  complete 
absence  of  secondary  characteristics.  But  in  this  patient  there 
was  an  undescended  testicle  which  escaped  the  mumps  infec- 
tion. This  gland  can  be  felt  easily  in  the  right  flank,  and  un- 
questionably has  saved  its  bearer  in  precisely  the  same  way 
that  the  successful  testicular  transplant  does  in  the  experi- 
mental animal  castrate. 

It  is  interesting  to  observe  that  in  all  these  3  cases — not- 
withstanding the  general  heaviness  of  build  and  breadth  of 
face — the  palatal  arch  in  each  individual  is  high  and  narrow 
and  that  the  dental  arch  is  a  very  narrow  or  pointed  oval.  In 
Case  I  the  teeth  are  absent,  so  that  their  arrangement  cannot 
be  described;  in  Case  II  close  set  and  even,  but  in  Case  III 
there  is  a  congenital  absence  of  both  lateral  incisors.  Some 
recent  authors  have  maintained  that  absence  or  irregularity  of 
the  lateral  incisors  is  always  associated  with  a  gonadal  fault. 
Such  a  generalization  is  not  justified  at  present.  Yet  there  are 
very  many  individuals  in  whom  the  two  phenomena  are  present. 

All  3  of  these  cases  present  great  similarities  in  habitus 
and  all  present  certain  gonadal  faults.  All  have,  besides, 
characteristics  which  are  analogous  to  many  changes  found  in 
the  acromegahc.      All  three,  furthermore,  show  a  well-marked 
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white  line  of  Sergent.  While  there  is  no  definite  proof  of  the  sig- 
nificance of  this  line,  it  is  generally  accepted  at  present  as  indi- 
cating an  insufficiency  of  the  adrenal  glands.  This  phenome- 
non wiU  be  referred  to  again  in  connection  with  Case  IV. 

CASE  IV 

Chief  Complaints. — Pain  in  the  upper  epigastrium  and  lower 
abdomen  for  a  year;  character,  burning,  continuous,  no  varia- 
tion, no  relation  to  meals;  nauseated,  but  no  vomiting  with  the 
pain.  Previously  before  pain  began  she  used  to  vomit  three  to 
four  times  daily.     Vomitus  never  bloody. 

About  two  months  ago  she  began  to  have  pains  in  the  lower 
abdomen,  most  marked  in  the  suprapubic  regions,  and  burning 
on  voiding  urine.  She  had  hematuria  for  a  month  about  five 
months  ago;  then  dysuria,  nocturia,  and  general  frequency. 

Has  lost  27  pounds  in  the  past  year;  fatigues  easily  and 
feels  weak. 

No  previous  serious  illness;  no  operations;  no  respiratory  or 
cardiac  symptoms.     Always  constipated. 

Skin  has  become  darker  in  past  year  and  a  half.  The  hair 
on  face  and  body  began  two  years  ago;  has  always  had  hair  on 
arms. 

Married.  No  children;  one  pregnancy,  miscarriage  from 
strain  at  laundry  work. 

Menstruation  began  at  nineteen  years  of  age.  At  first,  very 
irregular,  three  to  six  months  interval;  duration  of  each  period, 
one  week;  no  pain.  Miscarried  at  two  and  one-half  months. 
Married  second  time  seven  years  ago.     Intercourse  normal. 

Physical  Examination.— A  pimpled,  hairy,  oily  skiimed, 
middle-aged  woman.  Marked  tremor  of  extremities,  and  often 
of  head  and  body.     Mask-like  face. 

Eyes:  Pupils  not  regular;  react  normally;  irises  of  different 
color.     Fundi  normal. 

Mouth:  Tongue  coated  and  tremulous.  Teeth,  pyorrhea. 
Tonsils,  small,  reddish. 

Heart  and  lungs  negative.     Blood-pressure:  148  systolic. 

Abdomen:  In  each  flank,  deeply  placed  in  the  kidney  region, 

VOL.  4 — 86 
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there  is  felt  a  small  hard  tumor  which  slips  easily  under  the 
fingers;  too  deeply  placed  to  be  accurately  defined. 

Reflexes:  Tendon  reflexes  everywhere  markedly  exaggerated. 

Pelvis:  Introitus  admits  two  fingers;  no  tenderness  in  for- 
nices.  Uterus  small,  round,  in  midline  and  anteflexed.  Cervix 
long;  moderately  hard;  no  masses;  moderate  leukorrhea. 

Bladder:  Cystoscopy  negative.  Some  bright  blood  with 
urine  from  right  ureter.     Examination  for  t.  b.  c.  negative. 

Kidney  function:  Pthalein,  65  per  cent.  Blood  urea,  0.35  gm. 
Blood  CO2,  45.3  vol.  per  cent.;  57.6  vol.  per  cent. 

Blood  count:  Hemoglobin,  85  per  cent.;  red  blood-cells, 
5,260,000;  polynuclears,  83.5  per  cent.;  small  lymphocytes, 
10.5  per  cent.;  large  lymphocytes,  2  per  cent.;  large  mononu- 
clears, 2  per  cent.;  eosinophils,  0;  bors.,  1;  transitionals,  1. 

Stools  negative. 

Gastric  fasting  expression  and  serial  test-meal. 

Fasting. 

Free  HCl 0 

Total  acidity 18 

Lactic  acid 0 

Guaiac:  Streak  of  gross  blood,  probably  traumatic. 
Microscopic:  Negative.  , 

iC-Ray  of  kidneys:  Shows  nothing, 

^-Ray  of  sella:  There  is  some  vagueness  and  irregularity  of 
dorsum  and  floor  of  sella,  which  is  itself  of  rather  large  size. 
Basal  metabolism:  -f  6. 
Sugar  tolerance  test: 


One-half  hour. 

One  hour. 

One  hour  and 
a  half. 

Two  hours. 

12 

28 

60 

62 

52 

58 

64 

66 

Time. 

Blood-sugar. 

Urine  for  glucose. 

Fasting. 

1.0  gm. 

0 

Two  hours. 

2.5  gm. 

+++ 

Four  hours. 

Not  obtained. 

Six  hours. 

+ 

Evidently  a  slightly  diminished  tolerance. 

Urine:  Shows  occasional  faint  trace  of  albumin;  no  casts. 

Case  IV  presents  a  very  striking  picture  of  virilism  in  the 
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female.  The  outstanding  features  of  the  case  are,  first  of  all, 
the  preservation  of  the  infantile  trunk  extremity  relationship, 
namely,  the  trunk  length  greater  than  the  extremity  length. 


Fig.  141. — Case  IV.  Observe  enormous  breadth  of  shoulders,  narrow 
hips,  and  masculine  contour  of  legs.  Note  the  hair  on  thigh,  continuous  with 
the  pubic  mass.  Also  note  pigmentation  and  masculine  way  of  holding  hand 
Diagnosis:   Virilism.     Double  adrenal  tumors. 

The  shoulder  width,  which  is  enormous,  is  much  greater  than 
the  pelvic  width,  and  all  the  vertical  lines  of  the  body  tend  to 
straightness  rather  than  to  curves. 
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In  connection  with  the  trunk  extremity  ratio  it  is  of  interest 
to  call  attention  to  the  observations  of  Tandler  and  Gross  in 
their  discussion  of  the  castrate.  Just  as  the  reverse  ratio  is 
characteristic  of  early  removal  of  sex  gland  influence,  so  also  is 
the  ratio  of  the  present  case  found  in  association  with  early 
sex  ripening.  These  authors  point  out  that  women  in  general 
arrive  at  maturity  earher  than  men,  and  that,  in  general,  the 
trimk  extremity  relationship  in  women  is  that  of  long  trunk  and 


Fig.  142. — Case  IV.  Showing  growth  of  hair  on  the  face.  Note  also  the 
stolid  and  rather  vigorous  expression,  also  maxillary  prognathism,  and  large 
ear.     Diagnosis:   Virilism.     Double  adrenal  tumors. 


short  extremities.  They  further  point  out  that  the  races  inhabit- 
ing southern  Europe,  whose  age  of  sex  ripening  is  characteristic- 
ally young,  preserve  this  trunk  extremity  ratio;  whereas,  the 
races  of  northern  Europe,  in  which  the  sex  ripening  is  later,  pre- 
sent the  reverse  characteristics  in  association  with  greater  total 
length. 

While  the  breasts  of  this  patient  are  of  normal  female  charac- 
ter, the  conformation  of  the  extremities,  especially  of  the  legs 
below   the  knees,   is  just  as  characteristically  masculine,   the 
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calf  being  developed  more  to  the  inner  side  of  the  midline  than 
the  outer. 


NAMB   B.T  AGE    44  SEX     Penalo  nationality  Bohemian 

HEAD:  Sh.p..  snail,  Mgh,  narrow 

FACE:  Lons,  oval,  .^^lar  region  broad.  profile.  ^J^^  ^?§|^tMsm. 

EYES:  Deep  Mt,  medium.  INTERPUPILLARY  SPACE:  ^'^ 

Eropbiiuimic: 's^  Slight         MOTIONS:  quicac,tre.iiulous, slight  Dalyynsile  sign 

Color:  ^i®gori°D?4wSiS*'*        PALPEBRAL  FISSURE:  Loae-medium ahoM-md.-mcJium  ■^rrow-.l.y^.,^^,^ 

Oedem,:  sliGht  puffiness  Under  ridge.  -ongollan 

SQUINT:  0 

GLABELLA:  iiot  prominent  SUPRAORBITAL  RIDGES:  not  prominent 

NOSE:  Siic-Urse-medium— tmill.  FORM:    lOng,    M£3l   bridge,    pointed, 

EARS:  Site— Urje-medium-im.ii.  SHAPE:  LOBE:  rather  Jiea'vy.irregnlar.short 
return. 

JAWS:  P«l«,  Arch:— Hitb— flu— midline— tubef.  DENTAL:  Arch:- broid— medram_— Dinow- Mi<ul,led. 

narrow  ^   ■      ^  j 

TEETH:  Sp,cwl:  dose   set.  QUALITY:    fair   to  good. 

Shipe- very  short, small;  lateral  COLOR:  S^^y  "^t* 

incisors  much  sctller  than  oentral. 
PoeitionFairly  regular. 

HBIGHT:    148,5   Cm.  WEIGHT: 

very 
ARMS:  Tip lo dp.   153  cm, Shoulders  &  chest/broad  and  heavy;  arm  and  fore-arm  short (62  cm.) 

TRUNK:  Length:  ''9   O""!,  LOWER  EXTREMITY:  Unjih: 'i'6,5  RATIO: 

HANDS:  Site:-L,Ke- medium— .mall.  FINGERS:  Fl.l-l.l-lhin-touod-ilnbbv-medium  poinled.  heavy,    long. 

Shape:  Heavy  oblong.  NAILS:  large;  lunuli  very  small. 

SHOIII.nFRS:  Sou.te— .loniuK.    37    CD.       PELVIS:  Widih:  "^6   CO.  RATIO: 

CHEST:  Ameriotpoileriordiam.'iSep,    Short.  SUB-COSTAL  ANGLE:  JiOit-medium-narrow. 

ENSIFORM:   L.ree-medium-imall. 

HAIR:  Scalp:  Color:    blac]E,  DISTRIBUTION:    Very  thin,  .Verging  On  typical  masculine  baldness. 

'  Forenead  line  high. 

EYEBROWS:  Ioler«pace:  Wide-medium-narrow-n.ul  bro"— srr.ighi-V-ihape 

Thickoeu:  medium  heavy. 

Duiribniion:  Outer  half  rather  scent. 
BEARD:  Heavy  growth  down  in  front  of  ears;  heavy  over  upperlip  cjid  chin. 
ANT  CHEST:  Heavy  growth  over  pectoralis  and  aid  sternal;  generalized  lanugo  besides, 

ABDOMEN-  considerable  growth. suprapubic-  Very  heavy,  ascending  to  umbilicus  over  rectus 

regions  and  in  mid  line  above  umbilicus. 
AXILLA:  heavy.  ARMS:  rather  scant.        Heavy  perineal  hair. 

POST  trunk-  nape  of  neck,  dorsal  patches,  lumbar,  and  buttoclcs, 

THIGHS.  ^§S*En2°TObio^ir!^  FOREARMS:  oaoh  heavier. 
LEGS-  Tery  heavy,  long  and  blaoi. 
GENITAL  SYSTEM:  ^°   abnormalities 

SKIN:  Oily  S^  <=O^Se;  general  dark  tone;  ,..che.bi,e-,hinred-b.:osd;ed-redwi.b.hi>.«He.- 

pigmentatioa  at  sites  of  chronic  irritation,  pi.menr         rather  faint 

Blotchy  iDignentation  of  freclcle 
MUCOUS  MEMBRANE- clear.  type;   spots  of  varying  intensity; 

-„<-!,„-  ,.«.-+  many  flat, deeply  pigoanted  moles; 

SUBCUTANEOUS  FAT:'^6'her  EC^nt.  br£asts:  Large-fuediuro— imaii.  alveoli  deeply  pignBntod. 

BODY  CONTOUR:  Very  boyish,  broad  shoulders,  spindle  legs.  Straigiit  lines;  narrow  hips; 
friri  modelling  of  leg  belov;  the  isnee  with  nmscle  on  toe  inside  of  calf  ia 
very  masculine. 

Fig.  143.— Case  IV. 

The  excessive  hair  and  its  distribution  in  this  individual  is 
another  strrking  feature.  The  distribution  is  typically  that  of 
the  male,  and  the  increasing  facial  hair  has  already  gone  beyond 


1366  GEORGE  DILAJ>ER 

the  point  so  frequently  seen  in  elderly  females,  and  is  approach- 
ing the  true  masculine  facial  growth. 

A  great  deal  of  stress  in  the  discussion  of  hair  distribution 
is  laid  upon  the  suprapubic  arrangement  as  differentiatuig 
sharply  the  male  and  the  female,  the  transverse  upper  border 
of  the  crines  being  considered  feminine;  the  pyramidal,  mascu- 
line. As  a  matter  of  fact,  there  is  no  such  final  and  sharply 
marked  line  of  differentiation,  the  two  t}^es  of  upper  margin 
frequently  merging  very  subtly  one  upon  the  other.  Another 
feature  of  the  hirsute  arrangements  in  the  region  of  the  crotch 
which  is  perhaps  more  characteristic  of  the  different  sexes  is 
that  which  obtains  in  the  angle  of  the  groin.  The  tj-pical  femi- 
nine arrangement  presents  absence  of  hair  in  the  groin  continu- 
ous with  the  bare  thigh;  whereas  the  typical  masculine  arrange- 
ment displays  a  continuity  of  the  thigh  and  pubic  hair  through 
the  angle  of  the  groin. 

As  far  as  secondary  sex  characteristics  are  concerned,  this 
patient  presents  the  bo}dsh  form  and  the  masculine  hirsutes. 
The  trimk  extremity  ratio  indicates  an  early  awakening  of  the 
gonadal  influence.  Suspicion  was  entertained  that  she  might 
be  an  example  of  pseudohermaphroditism.  The  external  geni- 
taha,  however,  are  perfectly  molded  and  the  pelvic  examination 
reveals  a  normal  uterus. 

There  follows  another  group  of  phenomena  which  must  be 
considered  in  connection  with  the  foregoing,  but  which  does  not 
belong  in  the  category  of  the  secondary  sex  characteristics. 
These  are:  (1)  pigmentation;  (2)  the  absence  of  the  white  line 
of  Sergent;  (3)  gastric  h}^eracidity;  (4)  muscular  weakness  and 
tremor;  (5)  the  tumors  in  the  flanks. 

The  first  four  are,  in  a  sense,  mutually  paradoxic,  muscular 
weakness,  pigmentation,  and  gastric  hj'peracidity  are  usually 
associated  with  insufficiency  of  the  adrenal  gland,  for  they  are  to 
be  compared  ^^-ith  the  classical  symptoms  of  Addison's  disease. 
But  the  absence  of  the  white  line  is  difficult  to  explain,  unless 
its  absence  be  associated  with  the  well-sustained  blood-pressure. 
It  may  be  remarked  that  while  the  patient  complains  of  muscular 
weakness,  there  is  an  intense  \dgor  in  all  her  emotions  as  well  as 
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a  generalized  tremor,  which  gives  the  impression  of  a  sthenic 
state  of  the  whole  neuromuscular  system. 

The  fifth  phenomenon  in  this  group  is  that  of  the  tumors 
in  the  flanks.  In  1912  Alfred  Gallais  described  at  length  a 
condition  which  he  termed  the  "genito-adrenal  syndrome."  In 
this  communication  he  reports  a  number  of  cases  from  literature 
and  several  from  his  own  observation.  The  descriptions  of  his 
cases  and  their  photographs  are  extraordinarily  like  that  of  this 
case.  As  the  result  of  his  observations  the  point  is  made  that 
there  is  a  sharp  distinction  to  be  drawn  between  pseudoher- 
maphroditism (in  which  the  external  genitalia  of  one  sex  are  found 
with  the  internal  genital  organs  of  the  opposite  sex)  and  the  appear- 
ance in  an  individual  of  one  sex  of  the  secondary  sex  character- 
istics of  the  opposite  sex.  The  patient  under  .consideration 
(Case  IV)  undoubtedly  displays  the  latter  condition.  Un- 
questionably, she  possesses  congenitally  faulty  ovarian  glands 
because  her  menstrual  function  was  delayed  until  her  nineteenth 
year  and  never  attained  regularity.  Nevertheless,  they  were 
sufficiently  developed  to  permit  impregnation  and,  so  far  as  can 
be  determined,  successful  gestation  up  to  the  second  or  third 
month,  at  which  time  an  abortion  resulted  from  physical  strain. 
She  presents,  however,  late  in  life  secondary  sex  characteristics 
of  the  opposite  sex.  In  association  with  these  secondary  sex 
characteristics  are  also  found  signs  pointing  to  disturbance  of 
the  adrenal  function — the  tremor  and  asthenic  muscular  state, 
the  maintenance  of  blood-pressure  at  a  slightly  elevated  level, 
and  the  appearance  of  pigmentation.  The  position  of  the 
tumors,  highly  placed  and  deep  in  each  flank,  established  the 
diagnosis  almost  beyond  perad venture. 

Speculation  as  to  the  mechanism  behind  the  symptoma- 
tology of  these  cases  leads  at  once  to  a  consideration  of  the 
association  of  the  adrenal  cortex  to  the  genital  apparatus.  It  is 
well  known  that  in  the  developing  embryo  the  primitive  cell 
streak  which  ultimately  forms  the  ducts  of  Miiller  and  of 
Wolff,  provides  also  the  cells  from  which  springs  the  adrenal 
cortex.  Embryologically,  therefore,  the  association  is  close. 
In  most  of  the  cases  described  by  Gallais  there  is  always  a  period 
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of  great  physical  vigor,  undoubtedly  associated  with  the  early 
stimulating  presence  of  the  cortical  tumor.  As  the  cases  pro- 
gress this  stimulation  phase  slides  gradually  over  into  one  of 
adrenal  failure.  These  tumors  are  very  much  more  common 
in  females  than  in  males,  and  the  change  in  the  secondary 
characteristics  is  always  toward  \'irihty.  In  young  males  and 
also  in  young  females  these  cortical  tumors  are  frequently  asso- 
ciated with  precocious  development  and  hj'pergenitaUsm.  This 
group,  of  course,  includes  the  well-kno^^^l  instances  of  the 
'Tnfant  Hercules." 

It  must  not  be  supposed,  however,  that  tumors  of  the  adrenal 
cortex  are  the  only  causes  of  these  phenomena.  The  interesting 
paper  of  Guthrie  and  Emery  indicates  that  similar  conditions 
may  be  associated  with  lesions  of  various  other  members  of  the 
endocrine  group. 

The  following  case  is  presented  to  illustrate  this  point: 

CASE  V 

F.  J.     Age  forty.     Occupation  housewife. 

Chief  Complaint. — Pain  and  gas  on  stomach.  Duration  two 
years. 

Family  History. — Mother  had  weak  heart;  had  stroke;  died. 
Father  died  of  meningitis.  Four  sisters  li^^ng,  two  died  in 
infancy. 

Personal  History. — Weight,  two  years  ago,  190  pounds. 
Weight  now,  170  pounds.  Sleep  poor.  Appetite  good.  Bowels 
move  one  to  four  times  a  day.  Has  occasional  diarrhea. 
Urination  daily  five  or  six  times;  night,  none  or  once. 

Past  Illness. — Measles  and  scarlet  fever.  Accidents,  none. 
Operations,  none.     Children,  none.     Miscarriages,  none. 

Patient  was  a  very  small,  thin  child — at  age  of  twenty-three 
began  to  get  fat.  Married  twice,  first  time  at  twenty-two,  before 
she  was  fat.     Second  time,  sLx  years  ago.     Never  pregnant. 

Periods  began  just  before  fourteenth  year.  Never  regular — • 
three  to  four  months'  intervals.  At  age  of  twenty-two  very 
scant  and  seldom.  Now  for  past  six  months,  under  treatment, 
has  been  menstruating  more  regularly — every  month. 
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Has  gas — bowels  tend  to  constipation  now. 

Has  had  hair  on  face  since  eighteenth  year — increasing.  Had 
measles,  much  tonsillitis;  no  diphtheria,  no  scarlet  fever;  thinks 
she  had  the  mumps. 

Patient  is  strong  muscularly,  but  tires  easily.  She  is  very 
sleepy  m.uch  of  the  time. 


Fig.  144. — Case  V.  Showing  the  extensive  growth  of  hair  and  tlie  adi- 
posity of  the  neutral  type,  yet  still  retaining  certain  basic  feminine  curves. 
Diagnosis:   Virilism.     Ovarian  tumor? 

Has  burning  and  itching  of  skin  and  in  stomach. 

Psyche  is  extraordinary.  Like  a  boy.  No  suggestion  of 
modesty  in  disrobing. 

Present  Illness. — For  past  two  years  patient  has  suffered 
with  gas  on  her  stomach  and  occasional  pain  across  her  abdo- 
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men.  Passes  a  great  deal  of  gas,  with  occasional  sharp  cutting 
pain.  Has  occasional  feeling  of  nausea  and  yesterday  and  today 
raised  a  white  slmie.  Patient  also  has  occasional  diarrhea. 
Has  occasional  burning  sensation  in  urination.  For  past  week 
has  had  tenderness  in  region  of  epigastrium. 

Discussion. — This  case  presents  many  similarities  to  Case 
IV.  The  male  secondary  sex  characteristics  are  strongly  de- 
veloped, especially  in  the  modeling  of  the  face,  the  expression  of 


Fig.  145. — Case  V.  Observe  that  the  caption  to  Case  IV  applies  to  the 
face  of  this  individual.  Observe  also  the  vigorous  line  of  the  shoulder,  present 
likewise  in  Case  IV.  Note  also  the  very  pronounced  maxillary  prognathism 
and  nasalization.     Diagnosis:  Virilism.     Ovarian  tumor? 


the  countenance,  and  the  distribution  of  hair.  Even  more 
marked  than  in  Case  IV  is  the  virilism  of  this  patient's  psyche, 
which  resembles  that  of  a  boy.  It  is  interesting  also  that  this 
patient  has  an  absent  lateral  incisor  tooth,  and  attention  is 
called  to  the  remarks  on  this  point  made  under  Case  III. 

Her  menstrual  function  has  always  been  very  irregular. 
Though  it  began  at  fourteen  years  of  age,  it  was  never  regular, 
and  often  ceased  entirely  for  periods  of  three  to  six  months. 
Case  IV  had  a  somewhat  similar  menstrual  history,  except  that 
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in  that  instance  the  function  did  not  begin  until  nineteen  years 
of  age,  and  for  the  first  few  years  was  equally  irregular,  with 
long  intervals. 


nameA      J  AGE      ^1  SEX   Ferfcla 

HEAD:  Shspt.  Narrow  -  Forehead  narrow;  and  high 
FACE:      Oval 
EYES-  Deep  iemnedium  INTERPUPILLARY  SPACE 

Ejophlh.lmic:         1+  MOTION?; 

Color:     Blue    Gray  palpebral  FISSURE: 

Oedem.      0 

SOUINT 

GLABELLA:i;o<ieratel7  prOEiinent   supraorbital  ridges 

NOSE:  Size— Larae-medmni— simll.  FORM-        prominent 

EARS:  Siae— Larae-medium-tnull.  SHAPE 

JAWS:   Palale  Arch:-Hi|!h-fl8l-Tiiidline-lubei 

Thick  -  narrow  and  enclosed 
TEETH;  Spacing:      Absent  left  lateral  incisor 

Potuion: 

HEIGHT:         157  cm                                      WEIGHT: 

ARMS:  Tip  10  lip  165   cm 

TRUNK    Length:  65 


NATIONALITY   Gemmi  Jaw 
PROFILE,  llaxillary  prognathism 


Long— medium  tborl 

Slant  raon^ol 


LOWER  EXTREMITY    Le"jih: 


all. 

Shape:     Short  pointed 

SHOULDERS:  Square— ilopine. 

CHEST-    interior  poileriordiain.         deep 


short 

PELVIS     Widlh; 


LOBE:    Large  and  square 

DENTAL:  Arch:— broad- medmm— 

QUALITY 

COLOR: 


65.3  RATIO: 

tubby  — medium  pointed 

NAILS-     Lunuli  fairly  viell  narked. 

RATIO; 
SUB-COSTAL  ANGLE:  Wuk-medium-oarrow. 
ENSIFORM:  Larce-tnedium-.mall- 


DisTRjBUTiON:    Forehead  high  temporal  recessions 

■ow-nnal  brow— ilraight- V-ihape.   iBTy  hea^Vy   -   bUShy 


HAIR;  Scalp;  Color:       BrOKTl 
EYEBROWS:  Inleripace-  Wide-medium— 

Thicknesi: 

Dillribution: 

BEARD:       Hea^y  moustache  and  beard 

ANT  CHEST:     Sternal  hair  and  circum  nipple  hair 

ABDOMEN:      Continuous  suprapubic: 

grtwth  fron  umbilicus  dovm  to  pubio  hese  -  also  thi^s  heavily  haired  and  legs. 
AXILLA:      Hea-vy  arms:      Heavily  )iaired 

POST  TRUNK: 

THIGHS 

LFG5: 

CFNiTAL  SYSTEM-      Sxtemal  genitalia  very  large-  especially  labia  ninora  ••  cerviz  small 
^.tiviiALSTMtM.      po^^g^  -  HESS  in  rs  .1021  Of  pubis  -  probably  a  large  clitoris. 

SKIN:      Moist  -    Oily  la.che  white-thin  red-broad  red-red  with  while  ejfel 

poseH^'By&as  ana  sorae  irea.crea 
mucous  MEMBRANE:  blCtches  over  trunit 

SUBCUTANEOUS  FAT-  BREASTS  Larse-medium-imoii      Glands  sraall  but  considerable  fat. 

BODY  CON TOUR - 

Blood  Pressure       144/70 
Voice  higi  but  hard. 


FOREARMS:      Heavily  haired 


Fig.  146. — Case  V. 


The  external  genitalia  of  Case  V  shows  an  unusual  hyper- 
trophy of  the  labia  minora,  and  rather  a  large  clitoris.  The 
cervix  is  very  small  and  pointed,  and  the  uterus  sharply  anti- 
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flexed.  Just  above  the  pubic  bone  a  large  mass  about  the  size  of  an 
orange  can  be  felt,  which  seems  to  be  connected  with  the  uterus. 
The  question  arises,  Is  this  example  of  virilism  in  the  female 
due  to  a  similar  cause  as  that  found  in  Case  III?  The  literature 
contains  examples  of  the  phenomenon  of  viriHsm  associated 
with  ovarian  tumors  as  well  as  with  cortical  adrenal  tumors. 
In  Case  IV  masses  were  felt  in  each  flank,  in  Case  V  a  mass  in 
the  pelvis.  Both  these  cases  present  anatomic  characteristics 
of  the  male  type — Case  IV  both  in  the  face  and  body — Case  V 
chiefly  in  the  head  and  face.  Furthermore,  Case  V  has  the 
added  feature  of  adiposity  with  the  fat  distribution  of  the 
neutral  type  discussed  under  Case  II. 

The  patient  comes  in  complaining  of  ''pain  and  gas  of  the 
stomach"  for  the  duration  of  two  years  and  an  increasing  tend- 
ency to  constipation.  Are  these  symptoms  the  expression  of 
a  faulty  physiology  having  a  common  causitive  factor,  with  the 
reverse  secondary  sex  characteristics?  So  far  only  are  we  justified 
in  going  with  this  case  with  the  findings  at  hand. 

GENERAL  CONCLUSIONS 

In  the  presence  of  extreme  disturbance  of  function  of  certain 
individual  representatives  of  the  endocrine  glandular  system 
there  exist  definite  anatomic,  physiologic,  and  psychologic 
characteristics.  These  characteristics,  as  described,  have  been 
so  frequently  associated  with  the  partial  absence  or  insufficiency 
of  the  same  gland  or  glands  that  we  are  forced  to  the  conclusion 
that  the  glandular  faults  are  responsible  for  the  altered  state  of 
the  individual. 

There  are  two  distinct  aspects  of  this  subject  which  we  may 
consider,  and  each  well  may  form  the  purpose  of  careful  study. 
The  first  of  these  is  the  investigation  of  the  cases  themselves  for 
their  own  intrinsic  interest;  the  second  opens  up  or,  perhaps 
rather,  illumines  a  very  old  problem,  namely,  that  of  constitu- 
tion in  medicine.  The  attempts  of  Laycock,  Addison,  and 
Hutchinson  to  classify  mankind  into  types  was  largely  unsuccess- 
ful because  of  the  lack  of  a  normal  standard.  With  the  increase 
of  our  knowledge  of  the  glands  of  internal  secretion  these  ac- 
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cepted  endocrinopathic  types  have  become  so  definite,  so  easily 
recognizable,  and  so  constant  in  their  manifestations  that  they 
provide  a  standard.  It  is  of  no  significance  in  any  scientific 
method  which  depends  upon  comparison  and  analogy  what  the 
standard  is — -whether  it  be  normal  or  pathologic — so  long  as  it 
be  constant  in  both  cause  and  effect.  Consequently,  these  cases 
provide  a  rehable  pathologic  standard  with  which  to  compare 
other  individuals  presenting  similar  though  less  well-marked 
characteristics.  It  remains  for  the  clinician  so  to  refine  his 
observations  of  human  anthropologic  markings  that  he  may  see 
in  each  curve  of  outline,  each  irregularity  of  dentition  or  dis- 
placement of  fat,  slight  pigmentary  markings,  or  change  in 
bony  modeling,  analogy  to  one  or  other  of  the  known  and  ac- 
cepted endocrinopathic  types. 

Similar  refinements  of  observation  must  be  carried  into  the 
fields  of  physiology,  psychology,  and  doubtless  also  immunity; 
and  similar  comparisons  made  with  these  attributes  of  the 
endocrinopath.  It  is  only  by  this  means  that  we  shall  reach 
the  point  of  knowing  just  how  much  and  what  the  glands  of 
internal  secretion  have  to  do  with  the  determination  of  an 
individual  constitution.  We  are  only  just  at  the  threshold  of 
this  difficult  and  important  subject,  and  at  this  stage  the  de- 
velopment of  rehable  methods  of  investigation  and  sound  habits 
of  interpretation  are  sadly  needed  for  its  elucidation.  Un- 
fortunately, the  nature  of  the  problem  seems  to  be  such  as  to 
encourage  the  bad  habit  of  "pyramiding"  hypotheses. 

This  has  produced  the  present  tendency  to  inject  into  the 
study  of  normal  and  disturbed  phenomena  of  growth,  develop- 
ment, and  bodily  form  and  function  a  new  and  rather  mysterious 
and  fanciful  specialty  called  "endocrinology."  The  unfortu- 
nate lack  of  balance  and  unwise  consideration  of  evidence  which 
many  so-called  endocrinologists  have  displayed  in  the  flood  of 
recent  Hterature  bids  fair  to  drive  into  disrepute,  for  a  time  at 
least,  a  serious  consideration  of  the  great  importance  to  medicine 
of  the  glands  of  internal  secretion.  Obviously  the  enthusiasm 
for  this  subject  springs  from  the  basic  desire  of  physicians  to 
gain   more   understanding   of   individual   human   constitution. 
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From  the  earliest  days  this  potent  factor  in  disease  has  been 
perceived  by  clinicians,  and  great  personal  skill  in  its  recognition 
was  achieved  by  many  of  them.  But  this  skill  was  more  the 
result  of  experienced  intuition  than  of  precise  method.  The 
present-day  "endocrinologist"  is  merely  reverting  to  the  former. 
Now  it  appears  that  bodily  form  and  function,  the  constitu- 
tion of  the  organism,  are  closely  related  if  not  actually  depend- 
ent upon  the  activities  of  the  endocrine  glands.  Furthermore, 
precise  methods  of  investigating  some  of  the  capacities  of  various 
members  of  this  glandular  group  have  been  developed.  These 
are  fortunate  additions  to  the  physician's  armamentarium. 
Logically,  they  should  be  used  by  him  as  are  all  other  methods 
gathered  at  the  bedside  or  borrowed  from  the  laboratories  of 
pure  science.  Yet  the  fascination  and  novelty  of  this  subject  is 
such  that  it  fires  the  imagination  and  the  poetry  of  men's  souls 
more  than  the  reason  of  their  minds.  Endocrinology  is  properly 
but  a  phase  of  general  physiology,  and  as  such  should  not  be 
set  apart  as  a  special  subject  dominating  all  medical  thought 
and  action.  Knowledge  of  the  functions  of  the  individual  glands 
and  their  interrelationship  is  of  great  help  toward  understanding 
the  factor  of  constitution  in  disease.  It  is  as  a  means  to  this 
end  that  the  study  of  endocrine  function  is  properly  related  to 
medicine,  and  not  as  a  specialty  of  medicine. 
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THE  SIGNIFICANCE  OF  GLYCOSURIA 

The  significance  of  glycosuria  when  accompanied  by  other 
clinical  symptoms  of  diabetes  is  simply  confirmatory  evidence  of 
an  obvious  condition.  The  prognosis  is,  as  you  all  know, 
variable,  depending  chiefly  upon  the  age  of  the  patient  at  the 
time  of  onset,  and,  more  rarely,  irrespective  of  the  age,  depend- 
ing upon  the  individual  peculiarities  of  the  disease. 

There  are  other  conditions,  probably  much  more  frequent 
than  has  hitherto  been  supposed,  where  the  significance  of  the 
presence  of  glycosuria  is  much  more  problematic,  namely,  when 
it  is  not  accompanied  by  other  evidence  of  diabetes.  In  these 
conditions  the  glycosuria  is  most  often  discovered  accidentally 
in  routine  or  life  insurance  examinations.  Glycosuria  may  con- 
tinue as  a  constant  phenomena  or  be  intermittent  in  character, 
and  the  health  of  the  patient  is  very  httle,  if  at  all,  impaired. 
Many  of  these  cases  continue  to  show  sugar  in  the  urine  for 
months  or  years,  but,  if  untreated,  I  think  the  majority  eventu- 
ally develop  into  outspoken  cases  of  diabetes  melHtus  or,  as  in 
other  instances  less  frequently  encountered,  this  glycosuria  may 
continue  for  many  years  without  the  development  of  diabetes 
or  even  loss  of  weight.  This  latter  form  of  glycosuria,  provided 
that  it  meets  with  other  diagnostic  requirements  which  I  shall 
speak  of  later,  is  termed  "renal  glycosuria." 

There  is  still  a  third  form  of  mild  glycosuria  which  is  met 
with  in  certain  toxic  conditions,  fevers,  etc.,  but  in  these  con- 
ditions the  glycosuria  is  only  transitory. 

It  is  my  purpose  today  to  present  to  you  several  cases  which 
illustrate  the  difficulties  that  surround  us  in  trying  to  determine 
what  diagnostic  and  prognostic  significance  is  attached  to  the 
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symptom,  glycosuria:  first,  when  it  is  accompanied  by  atj-pical 
symptoms  of  diabetes;  second,  when  found  as  the  only  presenting 
s>Tnptom. 

The  first  case  illustrates  a  rather  unusual  condition,  namely, 
diabetes  with  mild  onset  in  a  child  who  apparently  has  since 
become  a  case  of  renal  glycosuria. 

CASE  I 

A.  H.,  male,  age  six  years.  Admitted  to  Presbyterian  Hos- 
pital November  26,  1911;  discharged  December  9,  1911.  His- 
tory No.  31,327. 

Chief  Complaint. — Incontinence  of  urine  and  progressive 
weakness. 

Present  Illness. — In  July,  1911  the  patient  first  noticed 
nocturnal  polyuria  and  incontinence.  About  two  months  later 
this  incontinence  and  pohoiria  occurred  also  during  the  day. 
Thirst  increased  and  the  child  grew  progressively  weaker.  (No 
mention  is  made  of  loss  of  weight.)  Glycosuria  (amount  im- 
known)  first  found  by  a  physician  two  months  before  admission 
to  hospital.     All  the  symptoms  have  continued  to  date. 

Past  History. — When  ten  months  old  patient  suffered  from 
an  attack  of  infantile  paralysis.  Both  legs  and  the  right  arm 
are  said  to  have  been  completely  paralyzed.  There  was  gradual 
improvement  after  two  months,  but  weakness  of  both  extremi- 
ties has  persisted.  When  two  years  old  patient  was  operated 
upon  and  had  a  tenotomy  of  both  Achilles'  tendons.  The  urine 
was  tested  for  sugar  one  year  ago,  and  no  sugar  was  found. 

Family  History. — Mother  has  had  diabetes  ever  since  the 
patient  was  born.  Her  glycosuria  is  very  slight  at  the  present 
time.     There  are  no  other  cases  of  diabetes  in  the  family. 

Physical  Examination. — Thin,  pale  child,  markedly  deformed, 
who  shows  the  following  significant  findings: 

1.  Double  dropped  foot,  more  marked  on  the  right. 

2.  Knee-jerk  very  sluggish. 

3.  No  ankle-clonus. 

4.  No  Babinski. 

5.  Double  flat-foot. 
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6.  Marked  steppage-gait. 

7.  Abnormal  pelvic  movement  when  walking. 

8.  Movements  generally  ataxic. 

9.  Hand  grip  good  and  equal  in  both  hands. 

10.  General,  but  slight  emaciation. 

11.  Marked  kyphosis  of  the  lumbar  region. 

Course  in  Hospital. — -On  an  antidiabetic  diet,  with  reduction 
of  the  COH  to  about  30  to  50  grams,  but  with  protein  and  fat 
kept  at  a  high  level,  the  patient  showed  1  per  cent,  or  over  of 
sugar  in  the  urine  during  his  entire  hospital  stay.  No  acetone  or 
diacetic  acid  was  found.  The  fermentation  test  was  done  on  the 
urine  and  was  positive.  From  then  until  his  next  visit  to  the 
hospital  dispensary,  August  11,  1915,  he  was  not  seen,  and  no 
examinations  of  the  urine  for  sugar  had  been  made  during  that 
interval. 

Readmitted  to  the  Presbyterian  Hospital  April  25,  1916  for  an 
orthopedic  operation.  No  sugar  was  found  in  the  urine  at  that 
time.     Patient  was  in  good  health  and  gaining  in  weight. 

Readmission  July  26,  1917 ,  for  another  orthopedic  operation; 
1.2  per  cent,  of  sugar  found  in  urine,  together  with  a  trace  of 
acetone. 

Blood  sugar  (fasting)  eleven  days  after  admission,  when  the 
patient  was  sugar  free,  showed  .093  per  cent. 

The  patient  was  put  on  a  fast  as  soon  as  he  was  admitted 
to  the  hospital,  and  the  glycosuria  disappeared  after  one  day  of 
fasting.  The  diet  was  gradually  raised  until  on  August  11th  it 
had  reached  COH  100;  protein,  80;  fat,  30.  There  was  no  sugar 
in  the  urine,  but  there  was  still  a  faint  trace  of  acetone  and 
diacetic  acid.     His  weight  was  65  pounds  at  this  time. 

From  August  21,  1917  until  his  last  admission  to  the  hos- 
pital, September  15,  1920,  several  observations  on  the  urine 
were  made  in  the  surgical  follow-up,  the  results  being  as  foUows: 

February  26,  1918:  Urine  glucose  =  0.    Weight  80  pounds. 

April  9,  1918:  Urine  glucose  =0. 

No  examination  from  that  time  until  June,  1920,  when  a 
faint  trace  of  sugar  was  found  in  the  urine.     His  weight  was  85 
pounds  at  that  time. 
VOL.  4 — 87 
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On  the  last  admission,  September  15,  1920,  the  patient  was 
put  on  a  diet  of  COH  200;  protein,  75;  calories  2000.  There 
was  a  faint  trace  of  sugar  in  the  urine.  This  diet  was  rapidly 
raised  within  six  days  to  COH  300,  and  maintained  for  three 
weeks.  The  urine  showed  faint  traces  of  sugar  at  intervals, 
eight  times  during  this  later  period  of  observation.  The  blood 
sugar  (fasting),  September  20,  1920,  was  .091  per  cent.;  two  hours 
after  glucose  100  grams,  .096  per  cent.     There  was  no  glycosuria. 

On  September  27,  1920,  one-half  hour  after  breakfast,  the 
blood  sugar  was  .095  per  cent. 

On  October  1,  1920,  one-half  hour  after  breakfast,  the  blood 
sugar  was  .107  per  cent. 

On  October  5,  1920,  half  an  hour  after  breakfast,  the  blood 
sugar  was  .084  per  cent. 

On  October  14,  1920,  half  an  hour  after  breakfast,  the  blood 
sugar  was  .120  per  cent. 

During  his  entire  stay  in  the  hospital  no  acetone  or  diacetic 
acid  was  found  in  the  urine. 

In  individual  specimens  of  urine  taken  at  the  time  of  the 
various  blood  sugar  determinations  no  sugar  was  ever  found. 

Quantitative  determinations  of  the  sugar  in  the  urine  ranged 
from  .1  to  .2  per  cent.  These  were  on  twenty-four-hour 
specimens. 

Weight  on  admission  and  on  discharge,  October  22,  1920, 
was  95  pounds. 

Since  discharge  from  the  hospital  until  January  1,  1921 
patient  has  been  on  a  general  diet,  and  has  shown  faint  traces  of 
sugar  in  all  of  the  ten  examinations  that  have  been  made.  Noc- 
turnal polyuria  has  been  intermittent,  but  is  now  (January, 
1921)  much  less  than  it  was  originally. 

You  will  all  observe  that  in  this  case  the  onset  of  glycosuria 
was  accompanied  by  some  of  the  symptoms  of  diabetes,  but  in 
mild  form.  When  first  admitted  glycosuria  (1  per  cent.)  was 
present  in  the  urine,  but  no  acetone.  Moderate  carbohydrate 
reduction  was  not  successful  in  diminishing  glycosuria,  and  the 
patient  was  discharged  from  the  hospital  ten  years  ago  with  no 
symptoms  or  signs  suggestive  of  diabetes  other  than  glycosuria 
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and  nocturnal  incontinence.  It  is  unfortunate  that  no  esti- 
mations of  the  blood  sugar  were  obtained  during  the  original 
hospital  admission,  particularly  in  view  of  the  subsequent  de- 
velopments. The  history  of  glycosuria  from  1911  until  1917  is 
rather  inadequate,  and,  in  fact,  from  1917  up  to  the  present  time 
we  know  little  of  the  frequency  with  which  glycosuria  has  oc- 
curred. 

You  will  notice  that  at  the  present  time  the  patient  is  able 
to  tolerate  large  amounts  of  carbohydrate  on  a  mixed  diet, 
while  sugar,  in  traces  only,  appears  in  the  urine,  and  these 
traces  of  sugar  are  not  constant.  The  blood-sugar  is  always 
well  within  normal  limits,  in  fact,  the  peak  reached  in  the  ali- 
mentary curve  is  much  below  that  often  seen  in  normal  indi- 
viduals without  glycosuria.  The  frequency  with  which  sugar 
is  found  in  the  urine  of  this  patient  is  presumably  not  increasing, 
even  though  this  point  has  not  been  properly  controlled.  In 
view  of  the  patient's  continued  growth  and  gain  in  weight  it 
seems  probable  that  the  diabetic  (if  it  be  diabetic)  condition  is 
gradually  disappearing. 

What  condition  are  we  dealing  with?  Does  this  patient 
belong  to  that  very  rare  group  of  "cured"  diabetics?  or  should 
he  be  considered  as  a  mild  case  of  diabetes  originally  which  has 
developed  into  a  case  of  "transitory  renal  glycosuria"? 

One  must  admit  that  according  to  the  criteria  generally 
accepted  as  necessary  for  the  diagnosis  of  renal  glycosuria  this 
patient  at  the  present  time  more  nearly  conforms  to  the  latter 
group  than  to  the  former  or  diabetic  group. 

The  case  is  particularly  noteworthy  in  that  symptoms  of 
diabetes  and  glycosuria  developed  at  a  time  in  life  when  glyco- 
suria is  almost  invariably  associated  with  a  form  of  diabetes  that 
is  very  severe  and  nearly  always  fatal,  even  if  the  early  symptoms 

be  mild. 

CASE  II 

S.  S.,  female,  age  twenty-two  years,  single.  Laboratory 
worker.  History  number  not  given.  Vanderbilt  Clinic.  First 
seen  September,  1919. 

Chief  Complaints. — Weakness,  loss  of  weight,  glycosuria. 
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Present  Illness. — This  is  best  told  in  the  patient's  ovra 
language,  as  follows:  "At  the  beginning  of  December,  1918,  I 
occasionally  had  short  dizzy  spells  which  lasted  for  a  few  min- 
utes. On  the  advice  of  an  oculist  I  examined  my  urine,  but 
found  it  perfectly  normal.  Later  it  was  discovered  that  pus 
had  collected  in  my  sinuses.  They  were  pumped  and  the  dizzy 
spells  disappeared.  About  February,  1919  I  began  to  feel  un- 
usually tired  at  the  end  of  my  day's  work,  but  as  I  had  no  definite 
s\Tnptoms  of  any  kind  I  did  not  consult  a  physician.  I  went 
away  for  Easter  week,  but  did  not  feel  rested  when  I  returned. 
I  could  barely  complete  my  day's  work.  I  had  no  appetite 
and  had  lost  15  pounds  from  September,  1918  to  date.  In  the 
last  week  of  April,  1919  I  examined  my  urine  and  discovered 
about  I  per  cent,  sugar.  I  had  never  had  either  excessive 
thirst  or  excessive  urination.  The  total  twenty-four-hour  urina- 
tion was  greatly  decreased  or  just  a  minimum  normal.  When 
I  felt  particular!}'  tired  my  skin  would  itch  in  small  white 
patches,  generally  on  my  ami  or  back.  I  had  noticed  this  for 
several  years,  but  had  been  told  that  it  was  just  an  e^ddence  of 
exhaustion. 

"At  the  time  I  first  discovered  sugar  my  diet  included  meat 
or  fish  once  a  day,  vegetables,  fruit,  milk,  and  a  small  amount 
of  bread.  I  usually  ate  for  breakfast  a  small  dish  of  cereal,  a 
glass  of  milk,  and  sometimes  two  eggs.  I  ate  candy,  cake,  and 
other  sweets  only  on  rare  occasions,  possibly  only  once  a  month. 

"When  I  discovered  sugar  I  immediately  dropped  bread, 
milk,  and  starchy  vegetables  from  my  diet,  but  I  did  not  con- 
sult a  physician  until  ]SIay  29th.  By  this  time  sugar  had 
increased  to  a  little  over  1  per  cent.  I  had  lost  20  pounds  from 
my  original  weight,  and  my  tiredness  was  not  relieved.  The 
physician  I  consulted  directed  me  to  continue  the  diet  I  had 
prescribed  for  myself,  with  the  addition  of  more  fat.  After  this 
addition  the  slight  trace  of  acetone,  which  had  appeared  at  the 
end  of  May,  disappeared.  I  never,  so  far  as  I  know,  showed 
any  diacetic  acid. 

"A  blood  sugar  taken  in  June  was  89  mg.;  one  in  July  was 
110  mg.  per  100  c.c. 
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"From  the  time  I  dropped  the  forbidden  articles  from  my 
diet  until  I  came  under  your  care  in  September  I  did  not  have 
one  sugar-free  day.  The  amount  of  sugar  was  decreased  by 
the  diet,  but  it  never  disappeared." 

Past  History. — Patient  had  a  nervous  breakdown  in  1915; 
has  always  tired  easily  and  is  of  a  very  emotional  disposition. 
Otherwise  the  past  history  is  unimportant. 

Family  History. — Negative  for  diabetes. 

Physical  Examination. — Well-nourished,  dark-complexioned, 
healthy  looking  girl,  5  feet  in  height  and  about  20  pounds  under- 
weight.    Otherwise  negative. 

Course  While  Under  Observation. — Patient  was  put  imme- 
diately on  a  very  low  diet  consisting  of  COH  30,  protein  50, 
fat  50.  On  this  diet  she  became  sugar  free  in  a  few  weeks  and 
stayed  sugar  free  for  one  week.  Then,  in  spite  of  the  fact  that  the 
diet  was  continued  as  before,  she  began  to  show  sugar  again. 
In  \dew  of  the  fact  that  repeated  blood  sugar  determinations 
and  sugar  tolerance  tests  had  always  shown  blood  sugar  values 
of  below  .11  per  cent.,  it  was  decided  to  increase  the  carbo- 
hydrate gradually,  making  daily  observations  of  sugar  in  twenty- 
four-hour  urine  specimens  (incidentally  I  should  add  that  this 
accurate  control  of  the  urine  and  food  has  continued  without 
missing  a  day  up  to  the  present  time,  February  1,  1921),  and 
the  patient  has  shown  glycosuria  persistently,  the  quantity  vary- 
ing from  .1  to  .3  per  cent,  daily.  There  have  been  occasional 
periods  when  the  urine  has  been  sugar  free.  On  one  occasion 
when  the  patient  was  recei\Tng  200  grams  of  carbohydrate  daily 
(from  October  15  to  28,  1920)  the  urine  was  sugar  free  over 
this  entire  period.  The  patient  has  been  sugar  free  more 
often  while  on  a  COH  intake  of  under  100  grams  than  she 
has  been  on  a  diet  of  over  100  grams  COH. 

The  blood  sugar  taken  at  fifteen-minute  intervals  for  an  hour 
and  a  half  after  a  meal  containing  100  grams  of  carbohydrate 
showed  .108  per  cent,  as  the  maximum,  while  during  this  same 
period  the  urine  showed  .2  per  cent,  sugar. 

The  patient  now  (January  17,  1921)  weighs  128  pounds  and 
feels  perfectly  well  in  every  respect,  but  is  still  showing  sugar 
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constantly  in  the  urine,  the  diet  at  this  time  being  COH  210, 
protein  80,  fat  90,  with  a  blood  sugar  of  .110  per  cent,  (half- 
hour  post  lunch)  and  .1  per  cent,  sugar  in  the  urine. 

This  (Case  II)  differs  from  Case  I  in  that  the  symptoms 
of  diabetes  are  more  open  to  doubt,  loss  of  weight  and  weak- 
ness being  the  only  exddence  that  could  possibly  be  urged  as 
s}Tiiptomatic  of  diabetes  in  Case  II.  The  failure  to  increase 
glycosuria  by  increased  COH  intake  is  present  in  both  Cases  I 
and  II.  Both  patients  have  gained  in  weight  while  taking  in- 
creasing quantities  of  food;  and  while  Case  II  is  stronger  and 
has  more  power  of  endurance  than  formerly,  she  has  not  been 
observed  over  so  long  a  period  as  has  Case  I.  Also  Case  II 
seems  to  have  a  more  persistent  glycosuria.  The  chief  reason 
for  suspecting  that  Case  II  was  originally  suffering  from  dia- 
betes is  that  she  lost  weight  and  seemed  more  ill  than  does  a 
case  of  ''renal  glycosuria."  Such  reasoning,  it  may  be  admitted, 
is  open  to  argument,  and  there  are  other  reasons  for  assuming 
that  she  has  been  a  case  of  renal  glycosuria  from  the  begiiming. 
the  principal  ones  being  the  continued  low  blood  sugar  and 
glycosuria  irrespective  of  diet. 

CASE  III 

W.  H.  L.,  male,  age  thirty,  single.  Hospital  No.  47,468. 
Admission  date,  September  20,  1920;  discharged  October  5, 
1920. 

Chief  Complaint. — Weakness. 

Present  History. — Four  years  ago  (November  10,  1916)  the 
patient  was  refused  for  life  insurance  because  of  sugar  in  the 
urine.  Two  weeks  following  this  examination  several  specimens 
of  urine  were  tested  and,  according  to  the  patient's  statement, 
no  sugar  was  found.  He  continued  to  eat  anything  he  pleased 
up  to  June,  1920.  Early  in  1918  sugar  was  found  in  the  urine 
on  several  occasions,  but  the  patient  was  enrolled  in  the  army 
in  August,  1918  and  apparently  was  free  from  sugar  then. 

In  October,  1918,  after  an  operation  for  hemorrhoids,  poly- 
uria, polydyspia,  and  polyphagia  were  noticed,  but  no  attention 
was  paid  to  these  symptoms,  and  except  for  the  fact  that  the 
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patient  was  a  little  less  capable  of  performing  prolonged  physical 
work  there  was  no  other  change  in  his  condition.  He  was  dis- 
charged from  the  army  January  1,  1920,  and  from  then  on  began 
to  lose  weight  and  strength  rapidly.  On  June  1,  1920  sugar 
was  found  in  the  urine  (8  per  cent.).  His  average  weight  of 
158  pounds,  which  he  had  held  until  January  1,  1920,  had 
fallen  to  125  pounds  on  June  1,  1920.  The  patient  was  under 
moderate  carbohydrate  restriction  from  June  1  to  September 
16,  1920. 

Course  While  Under  Treatment. — When  the  patient  came 
under  observation  September  16,  1920  an  individual  specimen 
of  urine  showed  large  amounts  of  sugar,  no  acetone  or  diacetic 
acid.  While  he  has  been  under  treatment  and  up  until  Decem- 
ber 21,  1920  he  has  steadily  gained  in  weight  and  strength  on 
a  diet  of  COH  100,  protein  110,  fat  130.  He  now  weighs  130 
pounds  and  the  blood  sugar  is  .142  per  cent,  two  hours  after 
lunch.  The  patient  is  carefully  weighing  all  his  food  and  is 
testing  his  urine  daily  for  sugar,  and  is  actively  engaged  in  the 
bond  business. 

Past  History. — Negative. 

Family  History. — Negative  for  diabetes. 

Physical  Examination. — Except  for  emaciation,  it  is  alto- 
gether negative.  This  patient  illustrates  a  type  of  glycosuria 
which  in  its  early  stages  may  well  be  mistaken  for  either  the 
transitory  type  or  a  renal  type,  but  which  subsequently  de- 
veloped into  a  case  of  moderately  severe  diabetes.  This  his- 
tory and  the  subsequent  development  of  frank  diabetes  is,  as 
already  indicated,  of  much  more  common  occurrence  than  is 
"renal  glycosuria,"  and  is  also  more  common  than  that  type 
of  glycosuria  seen  in  the  first  patient.  One  naturally  speculates 
as  to  what  would  have  happened  had  the  diet  been  restricted  in 
carbohydrate  as  soon  as  sugar  was  discovered.  Also,  was  the 
blood-sugar  curve  typical  of  diabetes  or  typical  of  "renal  glyco- 
suria" at  the  time  that  the  glycosuria  was  first  discovered?  This, 
in  turn,  introduces  the  question  as  to  what  prognostic  signifi- 
cance is  attached  to  the  aHmentary  blood-sugar  curve  in  mild 
glycosuria?     Does  an  essentially  normal  curve  with  glycosuria 
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preclude  the  future  development  of  diabetes?  We  will  discuss 
this  later. 

Mr.  P.,  what  is  your  opinion  as  to  the  ultimate  prognosis  in 
this  patient? 

Mr.  p.:  In  view  of  the  present  food  tolerance  and  in  spite 
of  the  severity  of  diabetes  usually  seen  during  this  decade  of  life, 
I  should  think  that  under  appropriate  treatment  his  life  could  be 
prolonged  for  several  years. 

H.  R.  G. :  Yes,  that  is  probably  true,  but  is  the  outlook  for 
a  complete  recovery  good? 

Mr.  p.:  No,  I  thmk  not. 

H.  R.  G.:  That  is  correct.  Even  under  the  most  favorable 
conditions  of  modern  treatment  it  is  doubtful  whether  this 
patient  will  survive  for  another  five  years;  and  should  he  do  so 
it  will  be  only  under  conditions  of  marked  invalidism.  As  an 
illustration  of  what  has  happened  in  this  case,  I  have  in  mind 
another  patient  in  whom  sugar  was  found  at  the  age  of  twenty- 
two.  This  was  four  years  ago,  and  although  there  were  no 
clinical  symptoms  of  diabetes  at  the  time,  and  although  his 
carbohydrate  tolerance  was  250  grams  during  the  first  hospital 
stay,  he  has  steadily  lost  tolerance  for  food  in  spite  of  the  fact 
that  he  has  adhered  rehgiously  to  a  proper  dietary  and  has  been 
continuously  kept  from  sugar  in  the  urine.  He  had,  however, 
a  high  blood  sugar,  with  slight  glycosuria  at  the  time  of  onset. 

CASE  IV 

S.  L.  K.,  male,  age  thirty-five  years,  married.  Hospital 
No.  43,475.  Admitted  October  1,  1919;  discharged  October  8, 
1919. 

Chief  Complaint. — Diabetes. 

Present  Illness. — In  January,  1916  patient  suffered  from  a 
nervous  breakdown  due  to  overwork.  He  took  a  "rest  cure" 
for  four  weeks,  and  at  the  end  of  that  time  felt  perfectly  well. 
At  that  time  he  suffered  from  great  worry  and  shock  due  to  the 
fact  that  his  wife  miscarried  and  was  very  ill  on  a  railroad  train. 
He  was  in  fairly  good  health,  but  was  excessively  nervous  from 
then  until  December,  1917,  at  which  time  a  doctor  found  patient 


THE   SIGNIFICANCE   OF   GLYCOSURIA  1 385 

showing  sugar  in  the  urine  (.2  per  cent.)-  At  this  time  he 
weighed  147  pounds. 

He  continued  to  show  sugar  in  traces  only  until  March, 
1918.  He  was  then  put  on  a  very  low  diet  for  four  weeks,  but 
never  became  sugar  free  until  July,  1918.  Patient  continued 
sugar  free  through  July,  August,  and  September.  He  attributes 
this  freedom  from  sugar  to  the  fact  that  his  mind  was  reheved 
by  the  birth  of  a  son. 

In  October,  1918  he  began  to  worry  about  the  influenza 
epidemic  and  his  glycosuria  returned.  In  December,  1918  he 
had  influenza,  and  sugar  was  constantly  present  in  the  urine 
(.1  per  cent.).  This  has  persisted  until  the  present  time  (October 
1,  1919).  During  all  of  this  time  he  had  lost  13  pounds,  his 
present  weight  being  134  pounds.  From  time  of  onset  until 
March,  1918  the  patient  ate  "any  and  everything."  From 
April,  1918  until  October,  1919  the  patient  has  abstained  from 
abundance  of  COH  and  sugar. 

Past  History. — Unimportant  except  that  early  in  1916 
patient  weighed  151  pounds,  which  was  his  highest  weight. 

Family  History. — No  diabetes.  Patient's  father  ''suffered 
from  many  nervous  breakdowns." 

Physical  Examination. — Rather  pale,  blond,  stocky,  well- 
muscled  young  man,  of  an  apprehensive  disposition.  Height 
5  feet,  7  inches.  Slight  tremor  of  the  hands  and  of  the  upper 
eyelids  when  the  eyes  are  closed.  Otherwise  his  physical 
examination  is  negative. 

Course  in  the  Hospital. — On  October  2,  1919  patient  was 
put  on  a  diet  of  COH  300,  protein  100,  fat  100,  and  the  diet  was 
rapidly  raised  to  476  grams  COH  on  October  6th.  The  twenty- 
four-hour  urine,  which  was  examined  daily,  showed  .1  per  cent, 
sugar  in  every  specimen. 

On  October  2d  the  blood  sugar  was  .072  per  cent,  fasting; 
fifteen  minutes  after  100  grams  of  glucose  it  was  .076  per  cent. 
Two  hours  after  glucose  the  blood  sugar  showed  .072  per  cent. 

At  this  time,  the  patient  being  anxious  to  return  to  his  home 
in  the  West,  and  being  particularly  apprehensive  about  the 
presence  of  glycosuria,  he  was  advised  to  eat  as  he  pleased  and 
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not  test  his  urine  for  one  year.  He  returned  for  observation 
September  7.  1920,  weighing  146  pounds,  and  still  showing 
sugar  in  the  urine.  Twenty-four-hour  specimens  on  September 
7th,  9th,  11th;  13th  all  showed  from  .1  to  .2  per  cent,  sugar. 

On  September  9,  1920  the  fasting  blood  sugar  was  .112  per 
cent. ;  he  then  received  100  grams  of  glucose.  The  blood  sugar 
one-half  hour  after  this  was  .138  per  cent.;  two  hours  aftef  it  was 
.108  per  cent.  Individual  specimens  of  urine  taken  during  this 
period  showed  weU-marked  reactions  for  sugar  with  Benedict's 
solution.  The  fermentation  test  was  positive  and  t}'pical. 
Glucosazone  crystals  were  found. 

Another  blood-sugar  test  taken  one-half  hour  after  an  ordi- 
nary breakfast  on  September  13.  1920  showed  .104  per  cent., 
with  sugar  -f -j-  in  the  individual  specunen  of  urine  voided  at 
that  tune. 

February  1.  1921:  Patient's  health  is  excellent.  He  has 
been  eating  everything  he  pleases,  including  sugar,  and  is  much 
less  apprehensive  concerning  his  condition.  He  still  shows  small 
amounts  of  sugar  in  the  urine. 

CASE  V 

F.  ]M.,  female,  age  thirty  years,  single.  Occupation  clerk. 
History  No.  38,899.  Date  of  admission,  August  10,  1918;  dis- 
charged October  17,  1918. 

Chief  Complaint. — Swellmg  and  pain  in  the  right  knee-joint 
of  three  days"  duration. 

Present  Illness. — Six  weeks  ago  the  patient  fell  and  injured 
her  right  knee.  A  bruise  appeared,  and  a  few  days  later  she 
noticed  pam  in  her  knee  when  walking  upstairs.  A  week  later 
stiffness  and  swelling  were  noticed;  the  swelling  was  gradually 
reduced  to  half  its  original  size  on  admission  to  the  hospital. 
She  has  had  no  fever,  but  she  has  had  shght  sore  throat,  which 
she  says  has  been  present  for  the  past  three  months. 

Past  History. — For  the  past  three  or  four  years  the  patient 
has  had  swellmg  of  the  right  ankle.  Did  not  have  this  last 
winter.  Seven  years  ago  patient  had  a  cough,  which  lasted  for 
four  years.     Her  physician  told  her  that  this  cough  was  due  to 
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her  tonsils.  She  has  never  had  a  tonsillectomy.  Except  for 
the  loss  of  5  pounds  during  the  last  two  weeks  she  has  not  lost 
weight. 

Family  History. — Unimportant,  and  negative  for  diabetes. 

Physical  Examination. — A  well-nourished  young  w^oman  who 
presents  no  abnormality  except  several  white  spots  on  both 
tonsils.  The  right  knee  is  swollen  above  and  to  the  right  of  the 
patella.  No  redness,  no  tenderness.  Pain  upon  extensive 
flexion.  a:-Ray  of  the  knee-joint  is  negative.  Temperature 
100.2°  F.,  pulse  100,  respirations  24  on  admission. 

Course  in  the  Hospital. — Patient  continued  to  have  very 
slight  temperature  for  live  days,  but  this  subsided  and  remained 
absent  during  the  rest  of  her  ten-week  stay  in  the  hospital. 
The  knee  also  returned  to  its  normal  size. 

The  urine  of  August  17th  showed  a  faint  trace  of  sugar  with 
the  patient  on  a  normal  diet.  This  was  treated  by  one  day's 
fast,  which  caused  the  sugar  to  disappear.  During  the  next 
six  weeks,  while  the  carbohydrate  tolerance  was  being  gradually 
increased  to  300  grams,  the  patient  showed  faint  traces  of  s'ugar 
in  the  urine  on  four  different  occasions.  There  was  no  more 
sugar  present  when  on  300  grams  than  there  had  been  on  95 
grams  of  carbohydrate.  Her  weight  was  reduced  from  99 
pounds  on  admission  to  91  pounds  one  month  later.  She 
weighed  100  pounds  when  discharged. 

Since  the  patient's  discharge  from  the  hospital  she  has 
steadily  gained  in  weight  until  now  (February  9,  1921)  she 
weighs  118  pounds.  An  attempt  has  been  made  to  eliminate 
the  sugar  which  has  been  constantly  present  in  the  urine,  and 
after  two  or  three  weeks  of  extreme  carbohydrate  withdrawal  it 
has  been  possible  to  render  the  urine  sugar  free.  However,  on 
resuming  a  general  diet  she  has  continued  to  show  sugar.  The 
amount  in  a  twenty-four-hour  specimen  varies  from  .1  to  1.9 
per  cent.     The  fermentation  test  is  positive. 

While  the  patient  was  in  the  hospital  four  determinations  of 
the  blood  sugar  were  made,  and  at  no  time  did  it  exceed  .105 
per  cent.  Since  her  discharge  she  has  returned  to  the  dis- 
pensary on  an  average  of  once  per  month.     Blood  sugar,  which 
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has  been  frequently  taken,  has  never  exceeded  .13  per  cent, 
except  on  one  occasion,  when  it  reached  .16  per  cent,  forty 
minutes  after  lunch.  This  was  on  November  10,  1920.  Glyco- 
suria has  been  present  in  all  individual  urine  specimens  taken 
at  the  time  of  the  blood-sugar  determinations. 

These  last  two  patients  illustrate  very  aptly  the  fact  that 
glycosuria,  without  hyperglycemia,  without  any  clinical  symp- 
toms of  diabetes,  and  irrespective  of  carbohydrate  intake,  may 
continue  for  some  years  without  impairing  the  health  of  the 
patient  and  without  diabetes.  The  criteria  that  are  now  pretty 
generally  accepted  as  being  diagnostic  of  "renal  glycosuria," 
so  called,  are  the  following: 

1.  Continuous  or  intermittent  glycosuria,  more  or  less  inde- 
pendent of  carbohydrate  intake,  the  percentage  amount  of  sugar 
appearing  in  the  urine  varying  from  mere  traces  to  as  high  as 
2  to  5  per  cent. 

2.  Glycemia  which  never  exceeds  the  normal  percentage  con- 
centration, and  which  in  most  instances  never  reaches  the 
highest  figures  found  in  the  alimentary  blood-sugar  curve  of 
the  normal  individual. 

3.  Absence  of  other  symptoms  of  diabetes  continued  over  a 
period  of  years  without  dietary  restrictions. 

In  adopting  the  blood-sugar  curve — i.  e.,  the  blood-sugar 
values  (before,  one-half  hour,  and  two  hours  after  standard 
doses  of  glucose)  as  a  method  of  determining  the  final  outcome 
of  a  case  showing  glycosuria  without  symptoms  of  diabetes — we 
must  first  be  familiar  with  the  so-called  "blood-sugar  curve"  in 
normal  individuals.  With  this  test,  as  well  as  with  other 
clinical  tests  when  the  normal  individual  is  used  as  a  control, 
we  must  not  forget  that  it  is  always  important  to  determine 
what  constitutes  a  normal  individual.  This  is  sometimes  difii- 
cult  when  trying  to  evaluate  the  blood-sugar  curve,  particularly 
in  certain  people  who  otherwise  would  be  designated  as  normal. 
The  blood-sugar  curve  in  normal  people  will  show  such  ab- 
normalities as  the  following:  (1)  a  high  peak,  higher  than  .18 
per  cent,  without  glycosuria;  (2)  glycosuria  slight  without  a 
rise  above  the  normal  in  blood  sugar;  (3)  no  glycosuria,  but  a 
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high  and  prolonged  curve.  A  few  people  showing  one  or  another 
of  these  abnormalities  have  been  noted  by  various  observers, 
and  although  in  most  of  these  instances  no  further  observations 
have  been  made,  yet  there  are  a  few  cases  in  which  continued 
observation  has  not  led  to  any  conclusion  that  these  persons 
were  potential  cases  of  diabetes  or  even  cases  of  "renal  glyco- 
suria." They  should  probably  be  classified  as  normal  people 
with  transitory  hyperglycemia  or  glycosuria.  It  is  important 
to  know  that  there  are  such  people,  and  possibly  these  abnor- 
mal glycemic  curves  are  indicative  of  endocrine  disturbances; 
but,  what  is  more  important:  Will  such  people  eventually 
develop  diabetes?  From  what  little  evidence  I  have  col- 
lected in  observations  made  over  a  period  of  two  to  three 
years  I  am  inclined  to  believe  that,  generally  speaking,  they 
will  not. 

The  typically  normal  blood-sugar  curve  after  100  grams  by 
mouth  should  be  as  follows: 

1.  Blood  sugar  before  glucose  .07  to  .12  per  cent. 

2.  Blood  sugar  within  an  hour  after  glucose  from  .13  to  .18 
per  cent.,  this  representing  the  peak  of  the  curve,  and  it  is 
usually  obtained  within  the  first  half-hour. 

3.  A  return  to  the  fasting  level  within  two  to  two  and  a  half 
hours. 

The  curve  that  is  most  suggestive  of  early  diabetes  (hyper- 
thyroidism being  excluded),  even  when  symptoms  are  absent,  is 
one  in  which  the  blood  sugar  rises  to  high  normal  or  higher 
than  normal  limits  and  remains  high  for  more  than  three  hours, 
or  at  least  does  not  return  to  the  fasting  level  within  that  time, 
while  traces  of  sugar  appear  in  the  urine. 

The  curve  that  is  supposedly  typical  of  "renal  glycosuria" 
is  one  that  starts  at  the  usual  normal  or  low  normal  fasting 
level,  and  that  rises  to  a  peak  which  is  not  so  high  as  the  usual 
normal  peak,  returning  to  the  fasting  level  within  two  hours, 
and  accompanied  by  sugar  in  the  urme. 

There  are  manifold  variations  of  these  two  types  of  curves, 
as  you  may  imagine,  but,  broadly  speaking,  they  hold  true. 
This  method  of  testing  is  helpful  in  diagnosis — probably  the 
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most  helpful  single  clinical  test — but  we  do  not  believe  that  it  is 
infallible. 

We  come  now  to  a  discussion  of  the  type  of  glycosuria  that 
is  characteristic  of  diabetes  and  the  type  that  is  characteristic 
of  "renal  glycosuria/'  If  in  a  given  case  when  shght  glycosuria 
exists  and  by  COH  withdrawal  this  glycosuria  disappears 
readily  and  reappears  in  increasing  amounts  as  the  COH  intake 
is  increased,  we  may  feel  reasonably  certain  that  we  are  dealing 
with  a  case  of  diabetes.  It  is  true  that  the  cases  we  beheve  to 
be  renal  glycosuria  may  also  be  rendered  sugar  free  by  COH 
withdrawal,  but,  as  a  rule,  only  when  such  withdrawal  is  ex- 
treme, as,  for  instance,  on  complete  fasting.  Some  cases  of 
renal  glycosuria,  as  is  evidenced  by  Case  S.  L.  K.,  still  main- 
tain a  trace  of  sugar  in  the  urine  even  after  a  period  of  fast 
days.  We  have  never  observed  this  in  early  and  mild  cases 
of  diabetes. 

After  the  patient  suffering  from  renal  glycosuria  has  been 
rendered  sugar  free  in  the  urine,  the  resumption  of  even  a  small 
amount  of  COH  (15  to  50  grams)  will  usually  cause  a  return  of 
glycosuria,  which  does  not  increase  in  quantity  as  the  COH  of  the 
food  is  increased ;  whereas  in  mild  diabetes  the  effect  of  resuming 
COH  in  quantities  of  from  15  to  50  grams  would  be  to  produce 
glycosuria.  In  fact,  any  mild  diabetic,  in  order  to  be  classed  as 
mild,  should  be  able  to  tolerate  50  grams  of  COH  or  more  for  an 
indefinite  period  without  showmg  sugar  in  the  urine;  and  when 
the  COH  is  increased  sufficiently  to  cause  glycosuria  this  glyco- 
suria would  then  increase  in  quantity,  especially  if  we  continue 
to  raise  the  COH  of  the  diet. 

I  have  Hmited  the  discussion  of  glycosuria  in  this  clinic  to  a 
rather  restricted  field,  and  we  must  not  forget  that  it  is  a  symp- 
tom found  in  many  other  conditions.  But  even  granting  that 
this  is  true,  we  should  make  it  a  rule  never  to  dismiss  it  lightly 
as  a  symptom.  Every  patient  in  whom  glycosuria  is  found 
should  be  advised  to  undergo  a  period  of  observation  in  which 
blood  sugar  and  urine  findings  are  investigated  and  the  food 
intake  is  controlled.  The  patient  should  then  be  advised  as  to 
the  necessity  of  having  periodic  tests  of  his  urine  made — at  least 
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once  every  three  months  for  a  long  time — and  to  report  any 
symptoms  of  ill  health  immediately.  Periodic  blood-sugar  de- 
terminations should  also  be  made  according  to  individual  indica- 
tions. Only  in  this  way  can  the  patient's  future  health  be  pro- 
tected, and,  incidentally,  as  data  is  thus  collected  much  informa- 
tion will  be  added  to  our  knowledge  of  the  prognostic  signifi- 
cance of  glycosuria  with  or  without  hyperglycemia. 
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VARIATIONS  IN  CASES  OF  HYPERTHYROIDISM  FROM 
A  CLINICAL,  LABORATORY,  AND  THERAPEUTIC 
STANDPOINT 

The  fact  that  all  patients  with  hyperthyroidism  do  not 
improve  under  one  type  of  therapy — medical  or  surgical — led 
us  to  believe  that  some  cases,  even  though  they  appeared  clinic- 
ally almost  identical,  were  intrinsically  different.  With  this  in 
mind  we  undertook  some  critical  studies  of  the  condition  in  the 
hope  that  we  might  discover  group  features  which  would  assist 
in  outlining  a  therapeutic  regime.  Early  in  the  course  of  our 
observations  differences  were  manifest.     The  following  cases  are 

illustrative : 

CASE  I 

E.  R.  History  No.  45,056,  aged  thirty-five,  male,  white, 
married,  traveling  salesman,  entered  the  Presbyterian  Hospital 
on  February  17,  1920,  complaining  of  cardiac  palpitation,  ner- 
vousness, and  shortness  of  breath.  Family  history  negative, 
except  for  one  sister  who  is  supposed  to  have  had  a  goiter. 
Previous  history  was  essentially  negative.  Present  illness  dates 
back  three  years,  when  patient  first  noticed  rapid  heart  action 
and  later  developed  tremor  of  hands,  excessive  sweating,  and 
dyspnea  on  exertion.  Struma  had  been  present  for  about  one 
year.  Some  loss  of  weight  had  occurred  early  in  the  disease, 
but  at  the  time  of  admission  the  patient  had  regained  his  nor- 
mal weight.  Tonsillitis  had  occurred  early  in  the  disease,  which 
led  the  patient  to  have  his  tonsils  removed.  The  shortness  of 
breath  recently  had  increased  to  such  an  extent  that  he  sought 
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hospital  attention.  Physical  examination  showed  a  well-de- 
veloped and  well-nourished  young  man  weighing  63.6  kilograms 
and  measuring  167.5  cm.  The  skin  was  moist  and  flushed. 
The  patient  appeared  somewhat  nervous,  but  was  without  frank 
exophthalmos,  though  the  eyes  were  bright  and  somewhat 
staring.  Joffroy  and  ISIoebius  signs  were  present.  The  thyroid 
gland  was  diffusely  enlarged,  but  no  bruit  or  thrill  could  be  made 
out.  The  heart  was  normal  in  size  and  position;  its  action  was 
irregular  in  force  and  rhythm.  The  character  of  the  heart 
sounds  were  suggestive  of  mitral  stenosis,  but  no  murmurs  were 
definitely  heard.  There  was  a  fine  tremor  of  the  lingers  and 
toes.  The  blood-pressure  was  150/80.  Physical  examination 
was  otherwise  negative.  Blood  examination  was  negative.  The 
electrocardiogram  showed  auricular  fibrillation;  there  was  a 
marked  pulse  deficit.  The  metabolic  rate  on  admission  was 
55  per  cent,  above  normal.  The  sugar  tolerance  test  (100 
grams  glucose  by  mouth)  gave  an  essentially  normal  response. 

Fasting  blood-sugar 0.094  per  cent. 

15  minutes  later 0.13  " 

50  minutes  later 0.15  " 

135  m.inutes  later 0.107        " 

A  questionable  reaction  for  sugar  was  present  in  the  urine  four 
hours  after  the  glucose  administration. 

Chemical  Study  of  the  Urine. — The  patient  received  a 
creatin-free  diet  of  2570  calories;  this  was  a  30  per  cent,  increase 
over  the  patient's  basal  requirement. 


Date. 

Nitrogen  intake. 

Nitrogen  output. 

Creatinin. 

Creatin. 

Feb.  20. .. 

12.6  gni. 

13.9  gm. 

1.72  gm. 

00  gm. 

Feb.  21... 

12.6    " 

13.9    " 

1.71    " 

00    " 

Feb.  22.  .  . 

12.6    " 

13.1    " 

1.38    " 

00  (some 
urine  lost) 

The  :i;-ray  examination  of  the  heart  (6-foot  tube)  did  not  show 
cardiac  enlargement,  but  revealed  a  shadow  suggestive  of  an 
enlarged  thymus. 

Under  rest  in  bed  and  digitalis  therapy  the  pulse  deficit 
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cleared  up,  although  the  heart  action  was  still  irregular  in  force 
and  rhythm.  On  October  23d  the  basal  metabolism  was  46 
per  cent,  above  normal,  with  a  respiratory  quotient  of  0.72. 

The  patient  was  discharged  on  March  6th,  much  improved 
symptomatically,  but  with  his  heart  still  fibrillating  and  his 
metabohc  rate  still  high.  After  leaving  the  hospital  ambulatory 
treatment  consisted  in  x-ray  therapy.  On  April  3d,  after  three 
x-ray  treatments,  the  metabolic  rate  had  increased  to  53  per 
cent,  above  normal.  On  June  23d,  after  six  treatments,  his 
metabohc  rate  was  still  51  per  cent,  above  normal,  the  pulse 
was  88,  but  still  irregular,  and  digitalis  was  continued.  On 
August  16th,  after  the  eighth  treatment,  quite  striking  changes 
were  manifest.  He  had  felt  a  steady  improvement,  and  finally 
there  has  been  a  disappearance  of  all  of  his  symptoms — short- 
ness of  breath,  tremor,  nervousness.  He  had  been  gaining  in 
weight.  On  physical  examination  he  now  appeared  calm,  there 
was  but  a  very  slight  tremor,  the  struma  persisted,  though 
somewhat  smaller,  and  the  heart  rate  was  regular  and  84  to 
the  minute.  Unfortunately  no  electrocardiogram  was  taken  at 
this  time,  but  from  the  clinical  e\ddence  one  could  feel  sure  that 
he  was  not  fibrillating.  His  basal  metaboUsm  had  decreased  to 
8  per  cent,  below  the  normal.  x-Ray  and  digitalis  w^ere  now 
discontinued  and  on  September  25th  the  patient  returned  in 
excellent  condition,  with  a  metabohc  rate  of  6  per  cent,  above 
normal.  He  is  now  back  on  the  road  as  a  traveling  salesman 
and  doing  his  full  work  without  any  difficulty. 

CASE  II 

H.  G.  History  No.  26,419,  aged  twent3^-two  years,  male, 
white,  a  broker  by  occupation,  entered  the  hospital  on  June  15, 
1920,  with  a  history  of  nervousness,  an  undue  feeling  of  warmth, 
exophthalmos,  and  sweUing  of  the  neck  for  the  past  two  years. 
Family  and  previous  history  were  essentially  negative.  The  onset 
of  the  illness  was  sudden,  occurring  two  years  ago,  when  he  noticed 
a  swelHng  of  the  right  side  of  the  neck,  nervousness,  exophthal- 
mos, and  a  ''rush  of  blood  to  the  head"  upon  bending  over.  He 
was  treated  with  electricity  and  injections  of  serum  for  one  year 
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with  symptomatic  improvement,  though  the  gland  continued  to 
grow  in  size.  There  was  no  history  of  ever  having  lost  much 
weight.  He  continued,  however,  at  his  work,  which  was  that 
of  a  curb  broker,  with  very  Uttle  difficulty,  except  for  some 
dyspnea  on  exertion,  until  he  was  admitted  to  the  hospital. 

Physical  examination  revealed  a  fairly  well-nourished  man 
with  a  flushed  face,  eyes  prominent,  and  Hd  sHts  wide.  All  the 
corroborative  eye  signs  of  Graves'  disease  were  present.  The 
thyroid  was  diffusely  enlarged  and  a  thrill  and  bruit  could  be 
made  out  over  both  lobes.  The  heart  was  slightly  enlarged  to 
the  left,  the  rate  rapid  but  regular.  The  spleen  was  just  palpa- 
ble. A  fine  tremor  of  lingers  and  tongue  was  noted.  White 
blood  count  8200,  of  w^hich  72  per  cent,  were  polymorphonu- 
clear. The  Wassermann  reaction  was  negative  in  both  anti- 
gens. On  June  18th  the  metabolic  rate  was  55  per  cent,  above 
normal  and  the  pulse  was  104.  The  sugar  tolerance  was  as 
follows : 

Blood-sugar.  Glucose  in  urine. 

Fasting 095  per  cent. 

15  minutes  after  glucose  ingestion 125        " 

60  minutes  after  glucose  ingestion 23  " 

120  minutes  after  glucose  ingestion 23          "  H — I — 1 — |- 

240  minutes  after  glucose  ingestion H — 

The  chemical  study  of  the  urine  gave  the  following  results: 

The  patient  received  a  creatin-free  diet  of  3000  calories. 
As  in  the  previous  case,  a  30  per  cent,  increase  over  the  patient's 
basal  requirement. 

Date.  Nitrogen  Nitrogen  Creatinin.  Creatin.  Uric  acid, 

intake.  output. 

June  29 1 1.0  gm.  13.22  gm.  1.038  gm.  .307  gm.  .537  gm. 

June  30 11.9  "  15.39  "  1.20  "  .374  "  .518  " 

July  1 8.4    "  12.47    "  1.046    "  .379    "  .554   " 

On  rest  in  bed  and  a  high  calorie  diet  he  improved,  but  as 
he  became  impatient,  it  was  decided  that  he  should  go  to  the 
country  for  the  summer,  eat  a  high  calorie  diet,  and  return  in 
the  fall  for  further  observations.  The  patient  was  next  seen  on 
September  14,  1920,  and  his  metabohc  rate  was  44  per  cent. 
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above  normal,  in  spite  of  the  fact  that  he  had  gained  weight, 
felt  less  nervous,  and  appeared  greatly  improved.  x-Ray  ther- 
apy was  started.  After  the  third  treatment  his  metabolic  rate 
had  fallen  to  28  per  cent,  above  normal,  with  striking  clinical 
improvement.  At  present  he  has  had  eight  x-ray  treatments, 
his  metabolic  rate  is  9  per  cent,  above  normal,  he  is  back  at 
work  as  a  curb  broker,  and  says  that  he  feels  entirely  well  and 
is  able  to  do  this  strenuous  work  without  tiring.  He  sleeps 
well.  His  pulse  is  around  80,  and  although  the  struma  persists, 
it  is  much  smaller  and  feels  distinctly  softer. 

CASE  m 

M.  D.  History  No.  36,148,  aged  twenty-eight,  female, 
housewife,  entered  the  hospital  on  September  25,  1917;  re- 
admitted on  January  8,  1918,  and  August  5,  1918,  for  conditions 
other  than  the  present  illness  (operations  for  incomplete  abortion; 
lues).  At  that  time  there  was  no  suggestion  of  thyroid  disease. 
A  note  in  the  history  of  the  third  admission  distinctly  states 
that  no  enlargement  of  the  thyroid  existed  and  there  were 
neither  signs  nor  symptoms  pointing  to  this  condition,  except  a 
slight  acceleration  of  the  pulse-rate.  The  patient  was  seen  in 
the  follow-up  clinic  off  and  on  between  admissions,  where  she 
was  treated  for  lues,  etc.  On  March  24,  1919  it  was  noted  that 
she  was  becoming  nervous,  and  on  April  7,  1919  that  she  per- 
spired easily  and  that  she  had  exophthalmos,  struma,  and  tremor. 
A  diagnosis  of  exophthalmic  goiter  was  made  and  the  patient 
was  readmitted  to  the  hospital.  On  the  fourth  admission, 
April  12,  1919,  the  patient  complained  of  fatigability,  headache, 
nervousness,  sweating,  enlargement  of  the  neck,  and  swelling  of 
the  feet  and  legs.  She  had  lost  12  pounds  during  three  weeks 
before  admission — present  weight  122  pounds. 

Physical  examination  showed  exophthalmos  and  correlated 
eye  signs,  tremor  of  the  fingers,  tachycardia,  and  swelling  of  the 
feet.  White  blood  count  5200;  of  which  49  per  cent,  were  poly- 
morphonuclear, 16  per  cent,  large  mononuclear,  and  34  per  cent, 
lymphocytes.  The  Wassermann  reaction  was  still  positive  in 
spite  of  previous  treatment. 
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After  an  eight  weeks  stay  in  the  hospital  the  patient  was 
much  improved  on  rest  in  bed  and  antiluetic  treatment,  and 
was  discharged  with  directions  for  ru-ray  therapy  to  the  thyroid. 
The  amount  of  a:-ray  given  was  not  sufhcient  to  expect  any 
results. 

On  March  5,  1920  she  was  readmitted.  When  she  left  the 
hospital  eleven  months  previously  she  weighed  115  pounds. 
When  readmitted  she  weighed  129  pounds.  During  the  first 
seven  or  eight  months  at  home  she  felt  better,  but  during  the 
last  three  she  was  distinctly  worse.  Her  neck  had  become 
larger,  she  had  grown  more  nervous  and  irritable,  and  had  not 
been  able  to  sleep.  Her  feet  had  swelled  and  she  became  dysp- 
neic  on  exertion.  The  tremor  and  sweating  were  more  marked. 
Her  physical  examination  was  much  the  same  as  on  the  last 
admission,  except  that  the  struma  had  increased  in  size  and  the 
heart  was  more  enlarged.  Her  basal  metabolism  was  49  per 
cent,  above  normal.  The  white  blood-cells  numbered  2800; 
polynuclears,  40  per  cent.;  lymphocytes,  52  per  cent.;  large 
mononuclears,  7  per  cent.  On  March  18th  the  basal  metabo- 
lism was  47  per  cent,  above  normal  and  the  glucose  tolerance 
test  was  as  follows : 

Blood-sugar.  Glucose  in  urine. 

Fasting 091  per  cent. 

15  minutes  after  glucose  ingestion 15  "  0 

60  minutes  after  glucose  ingestion 19  " 

120  minutes  after  glucose  ingestion 16  "  -|- 

The  chemical  study  of  the  urine  was  carried  out  on  a  creatin- 
free  diet.     The  patient  received  2780  calories. 

Date.  Nitrogen  Nitrogen         Creatinin.  Creatin.  Uric  acid, 

intake.  output. 

Mar.  16 13.9  gm.  12.77  gm.  .729  gm.  .387  gm.  .656 

Mar.  17 13.9    "  12.4      "  .733    "  .463    "  .620 

Apr.  27 13.9   "  11.7      "  .656   "  .550   " 

Apr.  28 13.9    "  11.0      "  .636    "  .428    " 

Apr.  29 13.9    "  15.5      "  .614    "  .409    "  .604 

She  was  given  medical  treatment,  rest  in  bed,  high  calorie 
diet,  sedatives,  and  had  all  sources  of  infection  removed.     As 


Nitrogen 

Creatinin. 

Creatin. 

Uric  acid. 

output. 

9.37  gm. 

.725  gm. 

.024  gm. 

.570  gm. 

7.68    " 

.537   " 

.00      " 

9.89    " 

.523    " 

.00      " 

.739     " 
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she  did  not  improve,  it  was  decided  to  operate.  On  May  12, 
1920  a  partial  thyroidectomy  was  done,  and  except  for  a  few 
stormy  days  following  the  operation,  when  she  had  a  severe 
thyrotoxicosis,  she  made  an  uneventful  recovery. 

The  postoperative  examination  of  the  urine  revealed  the 
following:  The  patient  received  a  creatin-free  diet  containing 
3400  calories. 

Date.  Nitrogen 

intake. 

June  14 15.3  gm. 

June  15 16.0    " 

June  16 16.4    " 


Her  basal  metabolism  on  June  12,  1920  was  35  per  cent, 
above  normal  and  she  showed  symptomatic  improvement.  On 
July  8th,  just  prior  to  discharge,  her  metaboHc  rate  had  come 
down  to  28  per  cent,  above  normal.  Since  her  discharge  she 
has  been  seen  frequently.  She  has  gained  in  weight,  is  not 
nervous,  and  is  much  improved,  though  her  metabolic  rate  on 
two  occasions  has  been  around  40  per  cent,  above  normal.  The 
most  recent  determination  (January  10,  1921)  showed  a  meta- 
bolic rate  of  35  per  cent,  above  normal;  she  is  beginning  to  get 
more  nervous,  her  pulse  is  around  120,  and  she  is  distinctly  in 
need  of  further  treatment.  As  two  previous  postoperative  cases 
showed  a  marked  fall  of  metabolism  on  x-rsiy  therapy,  it  is  pro- 
posed to  observe  the  effect  of  this  treatment  before  resorting  to 
further  operative  procedure. 

Here  we  have  three  young  adults  with  very  obvious  hyper- 
thyroidism— with  typical  histories,  symptoms,  and  signs.  They 
were  all  very  nearly  of  the  same  degree  of  toxicity,  if  the  basal 
metabolism  may  be  used  as  an  index.  On  closer  examination  of 
the  data,  however,  certain  differences  were  apparent. 

Case  I  was  a  young  man  who  in  spite  of  a  severe  thyro- 
toxicosis, with  more  than  a  50  per  cent,  increase  in  his  metabolic 
rate,  was  not  losing  weight  and  whose  carbohydrate  metaboUsm 
was  essentially  normal  when  judged  by  the  blood-sugar  curve 
and  the  behavior  of  the  respiratory  quotient  after  glucose  in- 
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gestion.i  The  cardiovascular  system,  though,  was  badly  hit — 
he  had  a  very  rapid,  totally  irregular  pulse  and  the  electro- 
cardiogram showed  auricular  fibrillation.  He  was  one  of  the 
few  cases  studied  that  never  excreted  creatin  on  a  creatin-free 
diet,  even  though  he  showed  a  minus  balance  of  nitrogen  during 
the  period  of  observation.  Therapeutically,  however,  he  gave 
briUiant  results  under  the  a*-ray,  with  a  fall  in  the  basal  metab- 
oHsm,  disappearance  of  all  the  symptoms  of  h)^erthyroidism, 
gain  in  weight,  and  a  return  of  the  heart  to  a  normal  rhythm. 

Case  II  was  also  a  young  man  with  much  the  same  findings, 
but  "vvith  a  regular  and  less  rapid  pulse.  On  study,  however,  he 
revealed  an  apparently  decreased  abUity  to  store  glucose  and 
glycosuria  after  glucose  ingestion,  i.  e.,  a  so-called  decreased 
sugar  tolerance.  There  was  creatinuria  on  a  creatin-free  diet 
associated  with  a  negative  nitrogen  balance.  Rest  in  bed  on  a 
high  calorie  diet  improved  him  somewhat,  but  did  not  decrease 
his  metaboHsm  perceptibly.  Even  three  months'  quiet  sojourn 
in  the  country  on  a  high  diet  failed  to  bring  his  metaboHsm 
down  much,  though  his  general  condition  and  symptoms  were 
somewhat  benefited.  Under  radiotherapy  improvement  was 
very  rapid  and  the  metabolism  promptly  fell,  so  that  he  returned 
to  his  very  strenuous  occupation  against  our  advice. 

Case  III  was  a  patient  who  had  been  seen  in  the  hospital 
previous  to  the  onset  of  her  present  trouble.  There  was  a 
pretty  distinct  eleven  months'  history  of  hyperthyroidism,  com- 
ing on  rather  abruptly  under  observation  in  the  surgical  foUow- 
up  clinic.  On  the  admission  before  the  last  she  had  had  some 
radiotherapy,  but  the  dosage  was  smaU  and  it  was  given  irregu- 
larly and  without  benefit.  She  appeared  very  toxic,  though  her 
basal  metabolism  was  only  47  per  cent,  above  normal.  She 
showed  a  somewhat  decreased  ability  to  store  glucose,  though 
there  was  only  slight  glycosuria  following  its  ingestion.  She 
excreted  rather  large  amounts  of  creatin,  though  her  nitrogen 

^  In  some  work  on  hyperthyroidism,  which  is  to  appear  later,  the  respira- 
tory quotient  was  followed  phasically  after  glucose  ingestion.  The  results 
obtained  point  to  a  decreased  ability  on  the  part  of  the  tissues  to  store  glucose 
rather  than  to  an  actual  decrease  in  sugar  tolerance. 
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balance  was  positive  throughout  the  greater  part  of  the  experi- 
ment. Rest  in  bed  on  a  high  diet  and  the  removal  of  foci  of 
infection  did  not  benefit  her.  A  partial  thyroidectomy  did  im- 
prove her  sjonptoms  for  a  time  and  also  caused  a  disappearance 
of  the  creatinuria  and  a  sHght  fall  in  her  basal  metabolism. 
The  latter,  however,  was  not  maintained  for  long.  With  a 
return  of  the  symptoms  the  basal  metaboHsm  rose  to  about  its 
initial  level,  where  it  has  remained  since.  She  has  now  been 
started  on  a  course  of  radiotherapy. 

Creatinuria  in  hyperthyroidism  has  been  explained  by  as- 
suming that  the  energy  required  for  the  increased  metaboHsm  is 
partly  met  by  the  decomposition  of  muscle  tissue  which  leads  to 
a  liberation  and  excretion  of  creatin.  While  this  theory  appears 
logical  and  obvious,  it  does  not  explain  the  creatinuria  in  those 
cases  of  hyperthyroidism  that  are  maintaining  their  weight  and 
actually  storing  nitrogen.  Here  the  increased  rate  of  creatin 
liberation  or  production  may  be  due  to  a  stimulation  of  this 
particular  mechanism  by  thyroxin  or  other  substance  elaborated 
by  the  diseased  thyroid. 

CONCLUSIONS 

1.  Basal  metabolism  is  very  helpful  in  controlling  therapy 
and  judging  the  toxicity  of  hyperthyroid  patients. 

2.  From  an  analysis  of  the  s3miptomatology,  laboratory 
studies,  and  therapeutic  results  in  these  cases  it  appears  that  all 
cases  of  so-called  Graves'  disease  are  not  fundamentally  alike. 

3.  The  occurrence  of  creatinuria  in  hyperthyroidism  has  not 
been  satisfactorily  explained  in  all  cases.  It  does  not  seem  to  be 
related  to  the  nitrogen  balance. 
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Fundamental  Principles  of  Basal  Metabolism.  The  Deter- 
mination of  Basal  Metabolism  by  Means  of  the  Benedict  Port- 
able Respiration  Apparatus.  Facts  of  Importance  to  Clinical 
Medicine  that  Have  Been  Obtained  by  the  Study  of  Basal 
Metabolism  in  Obesity,  Diabetes  Mellitus,  Cardiorenal  Dis- 
ease, Nephritis,  Pernicious  Anemia,  Leukemia,  T3rphoid  Fever, 
and  Diseases  of  the  Thyroid  Gland. 

INTRODUCTION 

The  extensive  researches  of  Eugene  F.  DuBois  and  Francis 
G.  Benedict  and  their  collaborators  have  succeeded  in  making 
data  concerning  the  rate  of  energy  production  of  distinct  clinical 
importance.  The  recent  development  of  various  forms  of  ap- 
paratus that  are  so  simple  that  they  may  be  utilized  as  part  of 
routine  procedure  in  formulating  diagnosis  and  guiding  treat- 
ment has  given  considerable  stimulus  to  the  study  of  basal 
metabolism  in  disease. 

BASAL  METABOLISM  AND  ITS  DETERMINATION 
The  minimal  heat  production  in  the  postabsorptive  state,  that 
is,  fourteen  or  more  hours  after  the  taking  of  food,  constitutes 
an  individual's  basal  metabolism;  the  heat  production  is  at  its 
minimum  while  the  subject  is  at  complete  mental  and  physical 
rest.  The  heat  production  may  be  measured  in  one  of  two 
ways:  first,  by  the  method  known  as  direct  calorimetry,  second, 
by  indirect  calorimetry.  Direct  calorimetry,  as  the  name  im- 
plies, measures  the  actual  heat  produced  by  the  subject  within 
a  small  chamber.  This  procedure  is  much  too  complicated  to 
be  of  use  in  the  usual  hospital,  clinic,  or  office.      Indirect  calor- 
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imetry  determines  the  heat  production  by  measuring  the  amount 
of  oxygen  consumed  and  the  quantity  of  nitrogen  and  carbon 
dioxid  eliminated.  Accurate  observations  may  be  obtained 
from  the  quantity  of  oxygen  utilized  without  paying  attention 
to  the  carbon  dioxid  or  nitrogen.  By  thus  reducing  the  data 
required  the  basal  metaboHsm  determinations  have  been  brought 
within  the  reach  of  many  to  whom  the  machines  and  procedures 
of  a  few  years  ago  would  have  proved  to  be  impracticable. 

The  criterion  for  heat  production  is  the  number  of  calories 
produced  per  square  meter  of  body  surface  during  a  given  unit 
of  time.  The  surface  area  of  each  indi\^dual  is  different;  but 
it  is  easily  calculated  according  to  DuBois'  chart  or  formula  if 
the  height  and  weight  are  known.  The  normal  basal  metabo- 
lism also  varies  somewhat  according  to  the  individual's  age,  for 
which  due  allowance  must  be  made.  The  average  standards 
are  furnished  by  DuBois;  a  variation  of  10  or  even  15  per  cent, 
from  the  average  is  to  be  considered  within  the  normal  Hmit. 

NOTES  ON  THE  DETERMINATION  OF  BASAL  METABOLISM  WITH 
THE  "BENEDICT  PORTABLE  RESPIRATION  APPARATUS" 

No  attempt  will  be  made  at  this  time  to  cover  the  technic 
of  respiratory  gas  determinations  with  the  various  forms  of 
apparatus  now  available.  We  have  had  some  experience  with 
the  Benedict  portable  respiration  apparatus,  and  a  few  ob- 
servations concerning  its  use  may  be  of  value  to  you.  This 
machine  gives  very  accurate  measurements  of  oxygen  consump- 
tion by  measuring  the  change  in  volume  of  the  gas  in  a  closed 
circuit,  the  CO2  being  absorbed  by  passing  the  air  through  a  jar 
of  soda-lime.  A  spirometer  with  an  accurately  balanced  bell  is 
included  in  the  circuit;  the  coimterweight  bears  an  indicator, 
and  the  fall  of  the  bell  as  oxygen  is  consumed  is  measured  on  a 
scale.  Readings  of  the  height  of  the  spirometer  bell  are  made 
at  the  beginning  and  end  of  a  measured  period,  and  check  read- 
ings are  also  made  over  measured  portions  of  the  period,  accord- 
ing to  the  Emmes  method;  these  latter  are  termed  "inside 
readings."  From  these  readings  of  oxygen  consumption  and 
time  the  oxygen  consumption  per  minute  is  calculated;  this 
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volume  is  corrected  to  standard  conditions  (0°  C.  and  760  mm. 
pressure)  from  the  readings  of  temperature  and  of  barometric 
pressure  which  are  taken,  and  then,  using  an  assumed  average 
of  4.825  calories  per  liter  of  oxygen  (corresponding  to  a  res- 
piratory quotient  of  0.82)  the  total  calories  per  hour  are  calcu- 
lated. The  patient's  body  surface  having  been  determined  from 
the  height  and  weight  measurements,  in  accordance  with  Du- 
Bois'  linear  formula  or  his  height-weight  chart,  the  calories  per 
square  meter  per  hour  are  found  and  compared  with  the  stand- 
ards of  average  values,  based  on  age  and  sex. 

The  patient  should  be  in  the  postabsorptive  state,  that  is, 
at  least  fourteen  hours  should  have  elapsed  since  the  taking 
of  food,  and,  furthermore,  he  should  be  kept  at  rest  for  half 
an  hour  before  the  period  of  observation  is  begun.  It  is  our 
custom  to  ask  the  patient  to  take  no  food  after  7  p.  m.  on  the 
day  previous  to  the  examination.  He  reports  at  the  laboratory 
at  9  A.  M.  and  is  made  comfortable  in  the  recumbent  position, 
with  the  clothing  loosened  if  necessary,  so  as  not  to  interfere 
with  respiration;  he  is  then  instructed  as  to  the  nature  of  the 
test  and  the  necessity  of  lying  completely  relaxed  and  at  rest. 
After  twenty  to  thirty  minutes  the  mouth-piece  and  nose-clip 
are  adjusted  and  about  ten  minutes  are  allowed  for  the  patient 
to  accustom  himself  to  them.  He  is  told  that  the  accuracy  of 
the  test  depends  upon  his  breathing  naturally  and  unconsciously, 
and  that  he  should  pay  no  attention  to  the  apparatus,  but  should 
try  to  forget  that  he  is  breathing  in  any  other  than  his  accus- 
tomed way.  When  he  appears  to  be  breathing  naturally  and 
regularly  the  valve  is  turned  and  the  stop-watch  started. 

In  order  to  determine  the  shrinkage  of  the  air  in  the  circuit 
accurately  the  readings  at  the  beginning  and  termination  of 
each  period  are  taken  at  the  end  of  a  normal  expiration.  Herein 
lies  the  largest  source  of  error  with  this  method.  Occasionally 
a  patient  will  be  found  whose  respiration  is  so  irregular  that 
it  is  impossible  to  obtain  results  that  check  satisfactorily; 
usually,  however,  the  expirations  are  fairly  regular  and  the 
change  in  volume  of  the  spirometer  with  each  expiration  rep- 
resents  the    oxygen    consumption.    Each   reading    should   be 
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checked  by  noting  the  descent  of  the  indicator  at  the  end  of  the 
pre\dous  or  succeeding  expirations;  in  this  way  one  is  enabled  to 
judge  whether  the  reading  was  taken  at  the  end  of  a  normal 
expiration  and  to  apply  a  correction  if  it  appears  not  to  have 
been  so  taken.  For  example,  in  beginning  the  period  the  valve 
is  turned  and  the  stop-watch  started  at  the  end  of  what  appears 
to  be  a  normal  expiration.  The  indicator  is  then  closely  ob- 
served over  half  a  dozen  successive  regular  expirations  and  the 
valve  is  turned  and  the  stop-watch  snapped  at  the  end  of  the 
next.  If  the  indicator  is  not  caught  at  the  exact  point  where, 
by  deduction  from  the  preceding  expirations,  it  should  have 
stopped,  the  error  is  kept  in  mind,  and,  after  the  air  is  com- 
pletely washed  and  shrinkage  has  stopped,  the  reading  of  the 
scale  is  corrected  by  the  amount  of  the  error. 

In  making  inside  readings  the  same  method  is  used,  the  ex- 
pirations being  watched  both  before  and  after  the  one  which  is 
taken  as  the  start  or  end  of  the  period,  and  the  correct  reading 
derived  from  these  rather  than  from  the  actual  reading  itself. 
By  holding  the  watch  close  to  the  scale  the  time  reading  can  be 
made  within  a  fraction  of  a  second  after  the  scale  reading  with- 
out the  necessity  of  stopping  the  watch.  The  temperature  is 
then  read  and  noted.  Readings  of  the  scale  are  most  easily 
made  against  the  upper  edge  of  the  indicator  and  are  estimated 
to  tenths  of  a  milhmeter. 

In  patients  whose  respiration  is  quite  irregular  the  degree 
of  accuracy  depends  upon  the  degree  of  success  in  estimating 
the  correct  position  of  the  indicator  at  the  moment  of  starting 
or  ending. 

A  second  important  source  of  error  is  low  activity  of  the 
soda-lime.  If  too  dry,  the  soda-lime  will  not  absorb  properly 
and  should  be  moistened.  If  too  wet,  however,  it  may  cake 
and  interfere  with  proper  ventilation.  The  use  of  a  calcium 
chlorid  jar  in  the  circuit  before  the  soda-lime  container  wiU 
prevent  this,  but  as  the  dry  air  tends  to  take  moisture  from  the 
soda-lime  and  thus  decrease  its  acti\'ity,  the  calcium  chlorid 
should  be  removed  whenever  the  absorptive  power  of  the  soda- 
lime  seems  to  be  decreasing. 
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Activity  of  the  soda-lime  may  be  tested  by  tapping  the  outlet 
of  the  soda-lime  jar  and  passing  a  sample  of  air  taken  from  this 
point  through  a  solution  of  barium  hydroxid.  A  convenient 
index  of  its  activity,  however,  is  furnished  by  the  length  of 
time  and  the  amount  of  shrinkage  observed  during  the  washing 
of  the  air  after  the  period  is  ended.  After  the  valve  is  closed 
the  index  should  not  rise  more  than  5  or  6  mm.  further,  and  it 
should  come  to  rest  in  one  minute  or  less.  Prolonged  shrinkage 
after  the  period  is  ended  is  an  indication  of  exhausted  or  dry 
soda-lime,  of  insuflScient  ventilation,  or  of  a  leak  in  the  ap- 
paratus. 

The  routine  tests  for  ventilation  rate  and  for  leakage  should, 
of  course,  be  made  each  time  the  machine  is  to  be  used.  There 
should  be  no  change  in  the  scale  reading  in  ten  minutes  when  a 
100-gram  weight  is  placed  on  top  of  the  spirometer  bell.  If 
there  is  loss  of  gas,  the  following  method  is  of  assistance  in 
locating  the  leak:  The  inlet  tube  is  detached  from  the  spirom- 
eter and  closed  with  a  tightly  fitting  rubber  stopper.  The 
spirometer  bell  is  removed  and  the  outlet  is  closed  in  the  same 
way.  A  Y-tube  is  then  used  to  connect  a  blood-pressure  man- 
ometer and  inflating  bulb  to  the  oxygen  inlet  of  the  machine. 
Air  is  now  pumped  in  to  a  pressure  of  about  100  mm.  Hg;  the 
faint  hiss  of  the  escaping  air  will  often  indicate  the  location  of 
the  leak  and  soapsuds  will  show  its  exact  position. 

It  must  be  remembered  that  atmospheric  conditions  inside 
the  machine  during  the  period  are  different  from  those  found  at 
the  beginning  or  end  of  the  period.  At  the  latter  times  the  air 
is  dry  and  free  from  CO2,  while  during  the  period  both  are 
present  to  a  degree  dependent  upon  their  rate  of  production  and 
absorption.  This  is  a  point  of  equilibrium  which  is  reached 
only  after  the  machine  has  been  running  an  appreciable  length 
of  time.  In  order  to  avoid  error  from  this  source  it  is  necessary 
that  the  air  inside  the  machine  should  be  at  the  same  point  of 
equilibrium  as  regards  water  vapor  and  CO2  content  at  the 
beginning  and  end  of  the  inside  periods.  The  first  inside  read- 
ing is  therefore  not  made  imtil  at  least  two  minutes  after  the 
beginning  of   the  period.     It  follows   also   that  check-periods 
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cannot  be  computed  which  begin  with  an  outside  reading  and 
end  with  an  inside,  or  vice  versa. 

As  regards  the  question  of  correcting  the  barometer  read- 
ings for  water  vapor  tension,  it  may  be  said  that  at  the  time  the 
outside  readings  are  made  the  air  in  the  circuit  is  very  nearly 
dry.  If  the  soda-lime  is  actively  hygroscopic  the  water  vapor 
tension  at  the  time  of  the  inside  readings  is  also  far  from  the 
saturation  point,  so  that  to  make  a  correction  from  the  usual 
tables  which  give  the  water  ^^apor  tension  in  saturated  air  at 
various  temperatures  would  probably  introduce  fully  as  great  an 
error  as  to  make  no  correction  at  all.  Benedict's  experiments 
for  the  determination  of  water  vapor  tension  at  various  points 
in  the  circuit  gave  very  low  figures,  so  that  it  would  seem  better 
to  make  no  correction  for  this  factor;  a  comparison  of  inside 
and  outside  figures  in  our  series  of  determinations  appears  to 
bear  this  out. 

CO2  determinations  with  the  Sanborn  Benedict  apparatus 
have  not,  in  our  experience,  proved  satisfactory-,  the  blower  not 
being  sufficiently  powerful  to  maintain  proper  ventilation  through 
the  amount  of  absorbing  substance  that  was  necessary.  When 
the  calcium  chlorid  was  reduced  sufi&ciently  in  amount  to  per- 
mit proper  ventilation  it  was  found  that  a  certain  amount  of 
water  vapor  was  apparently  carried  through  the  first  calcium 
chlorid  jar  and  into  the  soda-lime  jar,  where  it  was  measured  as 
CO2.  Possibly  with  a  more  powerful  blower  or  more  active 
calcium  chlorid  than  we  were  able  to  obtain  satisfactory  measure- 
ments might  have  been  made,  but  the  similar  experiences  of 
others  lead  us  to  believe  that  the  use  of  sulphuric  acid  jars  for 
absorbing  water  is  necessary  for  reliable  work  in  determining 
respiratory  quotients,  and  that  with  this  form  of  apparatus  a 
more  powerful  blower  is  required. 

BASAL  METABOLISM  IN  DISEASE 

The  following  table,  taken  largely  from  the  writings  of 
DuBois  and  his  collaborators,  indicates  the  variation  of  basal 
metabolism  that  has  been  observed  in  the  diseases  and  path- 
ologic states  thus  far  studied: 
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TABLE    L      BASAL    METABOLISM    AS    REPORTED    IN    VARIOUS 

DISEASES 

Per  cent,  basal  metabolism  above 
or  below  average  normal. 

Normal —  15  to  +15 

Obesity —  14  to  +10 

Diabetes  mellitus: 

Severe -  19  to  +23 

After  fasting —  36  (lowest  observed) 

Emaciated —  37  to  —  10 

Cardiorenal  without  dyspnea —  10  to  +10 

Cardiorenal  with  dyspnea +25  to  +50 

Nephritis  with  edema —  40  to  +14 

Nephritis  without  edema +2  to  +29 

Pernicious  anemia +2  to  +33 

Leukemia +21  to  +123 

Typhoid  fever As  high  as  +  50 

Tuberculosis  (temperature  about  104°  F.) +15  to  +35 

Tuberculosis  (no  fever) —33  to  +15 

Prolonged  undernutrition —  30  to  —  10 

Exophthalmic  goiter: 

Very  mild +15  to  +30 

Mild +30  to  +50 

Severe +50  to  +75 

Very  severe '. Over  +  75 

Cretinism  and  myxedema —40  to  —  15 

These  figures  have  been  taken  largely  from  the  publications  of  E.  F. 
DuBois  and  his  collaborators,  though  other  sources  have  been  consulted. 

Obesity. — There  are  some  cases  of  obesity  which  are  due  to 
disturbances  of  the  internal  secretions.  The  types  brought  on 
by  the  diminished  activity  of  the  thyroid  and  hypophysis  are 
familiar  to  all  of  you,  and  may  be  diagnosed  in  large  part  by 
their  clinical  characteristics.  In  doubtful  cases,  however,  a 
determination  of  the  basal  metabolism  will  be  of  very  great 
help.  In  the  hypothyroid  cases  the  basal  metabolic  rate  is 
below  normal.  In  the  more  common  form  of  obesity,  due  to 
overeating,  physical  uiacti\ity,  and  a  placid  disposition,  the 
metaboHsm  as  measured  by  the  surface  area  is  within  normal 
limits.  Evidently  the  increased  body  bulk,  due  to  the  "inert 
fat,"  has  not  the  same  effect  in  reducing  metaboHsm  as  the 
"inert  fluid"  has  in  edematous  patients.  The  former  are  up  and 
about  and  the  latter  are  usually  bedridden  and  undernourished; 
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these  differences  may  be  the  determining  factors  in  maintaining 
or  lowering  the  basal  metabolism.  In  treating  obesity  it  is 
ob\aous,  in  \aew  of  the  normal  metabolic  rate  that  exists  in 
these  individuals,  that  the  addition  of  thyroid  preparations  to 
the  subcaloric  diet  as  an  "accelerator"  for  the  loss  of  weight, 
must  be  carefully  watched.  In  these  cases,  symptoms  of  hyper- 
thyroidism often  follow  even  comparatively  small  doses;  tachy- 
cardia, cardiac  irregularities,  headache,  nervousness,  restless- 
ness, diarrhea  are  prone  to  develop  and  must  be  guarded  against. 
In  every  case  of  obesity  loss  of  weight  does  not  ensue  upon  the 
use  of  thyroid  medication,  though  the  drug  is  given  to  the  point 
of  mild  intoxication. 

Diabetes  Mellitus. — An  increase  in  basal  metabolism  is  not 
found  in  most  cases  of  diabetes  mellitus.  However,  there  may 
be  acute  phases  in  the  course  of  the  malady  in  which  protein 
destruction  and  consequent  nitrogen  loss  exceed  the  normal 
level.  During  such  periods  the  basal  metaboHsm  is  raised  above 
the  usual  average.  Allen  and  DuBois  do  not  believe  that 
acidosis  plays  a  part  in  elevating  the  basal  metabolic  rate. 
Instances  of  the  above  phenomenon  are  rare,  and  when  they  do 
occur  they  must  be  treated  by  the  usual  measures,  and  there  is 
no  great  advantage  in  having  actual  figures  for  the  basal  met- 
abolism. 

The  more  common  finding  in  diabetes  mellitus  is  that  the 
basal  metabolism  is  distinctly  below  the  normal  level.  Under- 
nutrition and  lack  of  muscular  activity  are  responsible  for  this 
phenomenon.  Such  patients  can  maintain  their  energy  and 
heat  balance  on  a  lower  food  intake  than  normal  indi\dduals. 
One  of  the  objects  of  starvation  in  treating  diabetes  is  to  bring 
about  such  a  state  of  affairs.  While  it  has  the  advantage  of 
establishing  maintenance  at  a  lowered  caloric  level,  it  entails 
loss  of  mental  and  physical  efficiency  in  some  cases,  while  it 
increases  the  strength  and  sense  of  weU  being  in  others.  These 
effects  should  be  considered  carefully  in  every  instance  and  the 
treatment  regulated  accordingly. 

Determinations  of  basal  metabolism  are  not  necessary  for 
the  successful  handling  of  diabetes  meUitus.     The  principles 
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just  set  forth  may  be  taken  for  granted  and  utilized  as  estab- 
lished facts.  Because  of  the  diminished  power  of  the  body  to 
break  down  glucose  in  diabetes  the  usual  proportions  of  O2  con- 
sumed and  CO2  excreted  do  not  persist.  Hence  the  basal 
metabolism  in  this  disease  cannot  be  determined  by  the  simple 
machines  that  measure  the  O2  made  use  of  by  the  body,  but  re- 
quires a  knowledge  of  the  CO2  eliminated  as  well. 

Nephritis  and  Heart  Disease. — In  cases  of  mild  nephritis 
and  compensated  cardiac  disease  the  basal  metabolism  ranges 
within  normal  limits.  In  some  instances  in  cardio renal  patients 
the  metaboUsm  rises  as  high  as  50  per  cent,  above  the  average. 
Dyspnea  is  the  factor  that  produces  this  change;  the  muscular 
effort  entailed  by  the  increased  respiratory  rate  is  presumably 
responsible.  On  the  other  hand,  in  some  cases  the  basal  met- 
abolism is  considerably  lowered;  in  patients  who  have  much 
edema  it  may  be  as  much  as  40  per  cent,  less  than  the  average. 
The  edema  increases  the  surface  area  by  distention  with  an 
inert  fluid,  and  it  is  perfectly  plausible  that  a  lower  metabolism 
as  measured  by  surface  area  should  be  present  under  such 
circumstances.  A  rise  in  blood-pressure,  the  presence  of  an 
acidosis  or  the  existence  of  even  marked  impairment  of  renal 
function,  as  measured  by  the  conventional  tests,  does  not  in- 
fluence the  plane  at  which  metabolism  proceeds.  The  abnor- 
mally high  metabolism  occurring  in  certain  nephritics  has  been 
attributed  to  the  dyspnea  and  restlessness  characteristic  of  the 
severe  types  of  the  malady;  previous  fasting  and  undernutrition 
may  be  responsible  for  some  of  the  low  figures  presented. 
Furthermore,  a  study  of  the  respiratory  quotients  makes  it 
evident  that  the  metaboHsm  of  proteins,  fats,  and  carbohydrates 
is  in  nowise  disturbed  in  the  cases  of  heart  and  kidney  disease 
thus  far  observed  in  the  calorimeter. 

In  isolated  instances  in  very  severe  nephritis  a  determina- 
tion of  the  nitrogen  balance  has  shown  that  a  toxic  destruction 
of  protein  must  exist  at  times  at  least.  This  apparently 
occurs  most  frequently  when  such  patients  are  moribund  and 
the  phenomenon  thus  assumes  a  position  of  minor  clinical  im- 
portance. 
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From  the  physician's  point  of  view  some  of  these  facts  are 
of  very  great  value.  Dyspnea  and  edema  in  themselves  demand 
immediate  symptomatic  treatment,  and  the  determinations  of 
basal  metabohsm  are  not  of  any  aid  in  making  either  the  diag- 
nosis or  therapy  more  precise.  The  knowledge  that  hyper- 
tension, acidosis,  and  renal  insufficiency  do  not  alter  the  meta- 
bohc  rate  or  result  in  any  change  in  the  nephritic  or  cardiac 
patient  that  impairs  their  abiHty  to  utilize  proteins,  fats,  or 
carbohydrates,  gives  the  clinician  a  very  sovmd  foundation  upon 
which  to  proceed  when  the  very  important  dietetic  side  of 
treatment  is  determined  on  in  this  group  of  cases. 

Pernicious  Anemia.  —  The  increase  of  basal  metabohsm 
present  in  pernicious  anemia  may  be  somewhat  unexpected. 
The  languor  of  such  patients  certainly  does  not  indicate  it. 
The  rapid  regeneration  of  blood-cells,  and  the  extra  effort  re- 
quired from  weakened  and  impaired  muscles  in  carrying  out  the 
bodily  functions,  especially  the  respiration  and  circulation,  with 
the  increased  frequency  of  the  respiratory  rate  and  heart-beat, 
may  explain  the  rather  marked  rise  in  basal  metabohsm  occur- 
ring in  anemia.  These  observations  indicate  why  rest  and  a 
high  caloric  regime  are  efi&cacious  in  bringing  about  an  amehora- 
tion  of  the  condition.  The  high  diet  is  generally  acknowledged 
as  being  desirable,  but  it  is  carried  out  conscientiously  in  but 
few  cases.  This  is  partly  due  to  the  fact  that  many  of  these 
patients  have  poor  appetites,  and,  in  part,  it  may  be  attributed 
to  the  lack  of  care  in  administering  such  diets.  It  is  a  common 
experience  that  "forced  feeding,"  when  it  is  actually  analyzed, 
really  provides  a  subcaloric  ration.  In  those  cases  in  which  a 
high  diet  of  3000  to  5000  calories  has  been  carried  through  the 
results  have  been  remarkably  good;  the  red  blood-cells  have 
increased  and  the  general  condition  has  been  improved. 

Leukemia. — The  very  high  basal  metabohsm  characteristic 
of  leukemia  is  extremely  interesting.  The  rise  is  so  great  that 
the  only  theoretic  explanation  of  this  state  of  affairs  does  not 
seem  to  be  entirely  adequate;  it  is  claimed  that  the  process  pro- 
ducing the  great  number  of  white  blood-cells  may  be  responsible 
for  the  increased  metabohsm;  whether  other  factors  also  play 
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a  r61e  remains  to  be  determined.  It  is  perfectly  evident  from 
the  facts  thus  far  obtained  that  these  cases  must  have  a  diet 
of  a  caloric  value  considerably  in  excess  of  the  normal  if  they 
are  not  to  become  weak  and  anemic. 

Typhoid  Fever. — ^The  basal  metabolism  of  typhoid  fever  is 
considerably  increased.  In  some  cases  it  rises  higher  than  50 
per  cent,  above  the  normal.  The  increase  is  roughly  pro- 
portional to  the  height  of  the  fever.  These  observations  hold 
true  for  the  febrile  period.  During  convalescence  the  basal 
metaboUsm  drops  at  first,  and  then  rises  to  15  to  20  per  cent, 
above  normal.  It  appears  that  there  is  an  increased  protein 
destruction  in  typhoid  fever,  as  shown  by  the  large  amount  of 
nitrogen  eliminated  by  such  patients;  this  increases  the  basal 
metaboHc  rate;  in  addition,  there  is  an  augumented  heat  pro- 
duction without  a  corresponding  rise  in  heat  ehmination;  this 
results  in  fever  and  an  additional  rise  in  metabolism.  These 
abnormaHties,  unless  met  by  some  therapeutic  measures,  will 
emaciate  the  typhoid  patient,  jeopardize  his  chances  of  re- 
covery, and  prolong  his  convalescence.  The  efl&cacy  of  the  high 
caloric  diet  of  Shaffer  and  Coleman  in  meeting  the  situation  is 
now  a  matter  of  history;  everywhere  that  typhoid  is  treated 
food  is  administered  according  to  the  principles  laid  down  by 
these  observers.  These  patients  absorb  their  food  well;  the 
high  diet  does  not  increase  heat  production;  the  nourishment, 
given  largely  in  the  form  of  carbohydrates,  prevents  the  loss 
of  the  protein  and  fat  from  the  body  tissues  and  thus  maintains 
the  weight  and  strength,  as  far  as  this  is  possible,  by  symptom- 
atic treatment;  3000  calories  a  day  appears  to  be  the  amount  of 
food  which  meets  the  needs  of  most  cases  of  typhoid  fever; 
however,  many  believe  that  this  may  be  increased  with  good 
results,  especially  as  the  loss  of  nitrogen  and  destruction  of 
body  protein  is  thus  more  certainly  prevented. 

These  very  great  advances  in  the  treatment  of  t3rphoid  fever 
have  been  based  on  metaboHsm  studies  involving  the  nitrogen 
balance  and  heat  production.  The  large  number  of  observations 
made  give  us  a  concrete  idea  as  to  the  kind  and  quantity  of 
food  to  be  administered.     It  is  impossible  to  make  frequent 
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metabolism  determinatioDS  on  each  patient,  and  it  would  prob- 
ably be  of  no  great  value  to  have  them  since  the  course  of  the 
disease  can  be  judged  sufficiently  well  by  the  temperature  curve. 
We  should,  however,  always  be  willing  to  acknowledge  our 
debt  to  those  who  have  so  painstakingly  studied  the  metabolism 
of  tjT^hoid  fever  and  given  us  an  efficient  means  by  which  we 
can  combat  many  of  the  most  dreaded  s}Tnptoms  and  complica- 
tions of  this  disease. 

Tuberculosis. — The  optimum  amount  of  food  for  tubercular 
patients  has  been  an  open  question  for  some  time.  Forced  or 
moderately  high  feeding  has  usually  been  administered;  varjdng 
amounts  of  protein  have  been  given  to  these  patients;  the  quan- 
tities have  varied  largely  according  to  the  "clinical  impressions" 
of  the  physician  in  charge,  on  the  one  hand,  and  the  resources 
of  the  hospital  or  patient  on  the  other.  McCann  and  Barr 
have  recently  investigated  this  problem  by  means  of  metaboHc 
studies  and  have  put  it  upon  a  rational  and  much  more  definite 
basis. 

The  basal  energy  requirement  of  the  tuberculous  indi\ddual 
is  given  in  Table  I.  It  is  apparent  from  these  figures  that  the 
patient  with  no  fever  or  only  a  slight  rise  in  temperature  has  a 
basal  metabolism  that  does  not  exceed  the  extreme  normal 
limits.  When  the  body  temperature  rises  considerably,  to  about 
104°  F.,  the  metabohc  rate  goes  up  materially.  Coughing  and 
restlessness  as  well  as  the  fever  are  responsible  for  this  increase. 
When  the  coughing  and  restlessness  are  eliminated  it  appears 
that  the  basal  metabolism  characteristic  of  a  temperature  of 
104°  F.  is  but  plus  29  per  cent,  of  the  average  normal  standard 
instead  of  plus  40  per  cent.  In  nearly  every  instance  the  basal 
metabohsm,  during  the  afebrile  stage,  is  lower  than  for  the  same 
indi\ddual  calculated  for  his  normal  weight.  All  these  facts 
indicate  that  the  heat  production  and  metaboHc  rate  in  tubercu- 
lous cases  are  not,  contrary  to  a  wide-spread  belief,  very  materi- 
ally increased. 

There  is  no  change  from  the  normal  in  the  respiratory 
quotients,  thus  indicating  that  proteins,  fats,  and  carbohydrates 
are  utilized  in  normal  fashion.     Furthermore,  the  destruction 
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of  protein  in  this  disease,  while  greater  than  normal,  is  not 
nearly  as  marked  as  in  typhoid  fever. 

The  conclusions  in  regard  to  the  diet  appropriate  for  the 
tuberculous  subject  may  be  expressed  most  concisely  if  quoted 
from  the  paper  of  McCann  and  Barr:  "During  periods  of 
activity  of  a  pulmonary  tuberculosis  the  diet  need  not  contain 
more  than  500  calories  above  the  basal  requirement  (from  2000 
to  2500  calories),  nor  more  than  60  gm.  of  protein.  The  object 
of  such  a  diet  is  to  maintain  the  respiratory  activity  at  the 
lowest  level  compatible  with  the  maintenance  of  nitrogen  equi- 
librium. To  achieve  this  purpose  it  is  just  as  necessary  not  to 
overfeed  as  it  is  to  maintain  muscular  rest. 

"When  the  activity  of  the  disease  has  subsided  the  total 
calories  in  the  diet  should  be  raised  to  meet  the  requirements 
of  the  patient  as  his  muscular  activity  increases.  The  protein 
intake  could  also  be  increased  to  enlarge  the  repair  quota." 

It  appears  that  overfeeding  the  tuberculous  patient  has 
detriments  which  heretofore  have  not  been  generally  recognized. 
As  a  result  of  metabolic  studies  a  rational  diet  which  meets  the 
needs  of  the  situation  exactly  has  been  outlined. 

Diseases  of  the  Thyroid  Gland. — The  first  intimation  that 
the  metaboHsm  in  exophthalmic  goiter  was  abnormal  was  given 
by  Friedrich  Miiller  in  1893.  He  found  an  increased  nitrogen 
output  and  thus  demonstrated  an  excessive  protein  destruc- 
tion in  this  disease.  This  comparatively  simple  observation  has 
been  the  starting-point  for  the  many  experiments  and  studies 
that  have  served  to  illuminate  the  problems  of  hyper-  and 
hypothyroid  symptoms.  Upon  them  the  rational  principles  of 
treatment  have  been  based.  Very  recently  the  methods  of 
estimating  the  metabolic  rate  have  been  simplified  a  great  deal, 
and  it  is  possible  to  make  rapid  and  frequent  observations  of 
the  basal  metabolism.  These  determinations  provide  what  is 
acknowledged  to  be  the  best  means  of  making  a  diagnosis  of 
over-  or  underactivity  of  the  thyroid  gland,  and,  furthermore, 
they  furnish  criteria  which  guide  the  surgical.  Roentgen  ray, 
and  medical  treatment. 

From  Table  I  it  may  be  noted   that  tuberculosis,  cardiac 
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disease,  undernutrition,  obesity,  and  certain  nervous  affections 
may  lead  to  the  suspicion  that  the  thyroid  gland  is  functioning 
too  actively  or  too  little.  In  the  event  of  necessity  of  differ- 
ential diagnosis  under  these  circumstances  the  determination  of 
the  basal  metabolism  is  of  very  great  help,  inasmuch  as  all  of 
the  conditions  mentioned  vary  much  less  from  the  average  nor- 
mal basal  metaboHsm  than  do  abnormal  thyroid  states.  Other 
maladies,  such  as  leukemia,  cardiorenal  disease  with  marked 
dyspnea  or  typhoid  fever,  whose  basal  metabolism  approaches 
the  intensity  of  that  reached  in  exophthalmic  goiter,  may  be 
diagnosed  by  physical  examination  and  the  usual  routine  labora- 
tory tests  without  having  recourse  to  the  determination  of  their 
metaboHc  rate. 

One  of  the  best  examples  of  the  diagnostic  value  of  the 
determination  of  the  basal  metabolic  rate  in  medicine  is  that 
furnished  by  Peabody,  Wearn,  and  Tompkins.  Of  57  soldiers 
submitted  to  them  for  treatment,  principally  because  of  rapid 
heart  action,  nervous  instability,  and  physical  inferiority,  24 
were  diagnosed  as  cases  of  hyperthyroidism.  The  normal  meta- 
bolic rate  exhibited  by  these  individuals  disproved  the  diagnosis. 
This  investigation  shows  conclusively  that  "nervous"  patients 
do  not  necessarily  have  a  high  basal  metaboHsm.  Nervousness, 
tremor,  slight  enlargement  of  the  thyroid  gland,  lagging  of  the 
eyeHds  and  tachycardia  were  present  in  many  of  these  cases; 
these  signs  and  symptoms  may  therefore  be  considered  of  minor 
importance  in  making  the  diagnosis  of  Graves'  disease.  Bruits 
and  thrills  over  the  thyroid  gland,  a  tachycardia  which  persists 
when  the  patient  is  at  rest,  and  loss  of  weight  appear  to  be  of 
greater  significance. 

The  data  obtained  in  individual  cases  may  possibly  serve  to 
illustrate  the  usefulness  of  the  basal  metabolic  rate  as  a  diag- 
nostic measure  better  than  generahties. 

The  following  is  the  synopsis  of  a  case  referred  as  one  in 
which  it  was  indicated  to  determine  the  intensity  of  the  hyper- 
thyroidism. This  was  a  woman  of  forty  years,  a  housekeeper; 
she  has  beien  exceedingly  nervous  and  irritable,  her  sleep  has 
been  considerably  disturbed;  she  has  complained  of  sweating, 
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chilly  sensations  and  hot  flushes  both  during  the  day  as  well  as 
the  night;  she  has  no  reserve  strength  and  becomes  very  easily 
tired;  there  has  been  a  loss  of  weight  of  28  pounds  in  three 
years,  some  dyspnea  has  been  present  when  the  patient  was 
quiet;  this  has  been  considerably  aggravated  on  exertion;  she 
has  complained  of  cardiac  palpitation;  vomiting  or  diarrhea 
have  not  been  manifest  at  any  time.  Physical  examination 
showed  the  patient  to  be  rather  thin  (weight  110  poimds  with 
clothes,  height  5  feet,  3  inches)  and  very  nervous;  there  was  a 
distinct  tremor,  a  pulse  rate  of  120,  which  dropped  to  84  on 
resting,  the  skin  about  the  face  and  neck  was  hyperemic,  but 
otherwise  normal;  there  was  no  exophthalmos,  Moebius'  or  von 
Graefe's  sign  and  examination  of  the  thyroid  gland  revealed  no 
abnormalities. 

After  various  forms  of  therapy,  which  did  not  prove  to  be  of 
value,  her  physicians  were  considering  the  advisability  of  more 
active  interference  with  the  functions  of  the  thyroid  gland;  the 
possible  diagnosis  of  Graves'  disease  certainly  seemed  justified. 
Her  basal  metabolism  proved  to,  be  94.3  per  cent,  of  the  normal 
standard  and  therefore  well  within  normal  limits.  Hence  this 
patient's  symptoms  are  not  due  to  hyperthyroidism  and  attempts 
to  curtail  the  activity  of  the  gland,  while  they  might  serve  to 
ameliorate  some  of  the  complaints,  would  be  likely  to  play  havoc 
in  other  directions. 

A  case  which  illustrates  the  difficulty  of  diagnosing  Graves' 
disease  from  the  history  and  physical  examination  alone  is  the 
following:  A  tailor,  a  Russian  Jew,  complains  of  epigastric  dis- 
tress for  two  years  and  pains  in  the  right  lumbar  region  for  one 
year;  all  the  large  joints  ache  at  times;  there  are  frequent  and 
severe  headaches;  he  is  very  constipated  and  has  never  had 
diarrhea.  The  thyroid  gland  is  slightly  enlarged,  but  gives  no 
evidences  of  bruits  or  thrills;  there  is  a  very  slight  prominence 
of  the  eyeballs,  but  all  the  other  eye  signs  are  negative;  a  fine 
tremor  of  the  fingers  is  present;  the  pulse-rate  at  different  times 
varied  between  84  and  120;  the  hands  were  cold  and  blue.  The 
history  and  physical  examination  gave  the  impression  that  this 
was  a  case  of  nervous  instability  resembling  the  instances  of 
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neurocardiac  asthenia  that  gave  rise  to  so  much  discussion 
during  the  war.  His  basal  metaboHc  rate,  however,  was  41  per 
cent,  above  the  normal  value.  This  figure  is  too  high  to  be 
accounted  for  by  possible  restlessness  during  the  determination 
or  by  the  slight  tachycardia.  The  inevitable  conclusion  is  that 
there  is  a  distinct  overacti\'ity  of  the  thyroid  in  this  man. 

The  nervousness,  tremor,  and  suggestive  exophthalmos  were 
virtually  the  only  ones  of  the  accepted  signs  of  hyperthyroidism 
that  were  present.  Why  the  tachycardia  was  not  constant, 
why  the  eye  signs  were  not  more  definite,  w^hy  there  was  no 
diarrhea,  are  questions  that  can  be  answered  in  many  difterent 
ways.  However,  it  brings  up  the  very  important  clinical  fact 
that  many  of  these  cases  apparently  present  a  dissociated  group 
of  symptoms  that  render  it  \ery  difficult  at  times  to  make  an 
accurate  diagnosis  or  to  obtain  ideal  therapeutic  results.  Thus 
we  have  had  one  patient  who  complained  of  cardiac  palpitation 
after  the  use  of  th}T0xin  and  th>Toid  extract,  although  her  basal 
metabolism  was  still  14  per  cent,  below  normal.  In  another 
instance  there  was  marked  excitability  and  nervousness,  though 
other  signs  indicated  h}'pothyroidism,  and  the  metabolic  rate 
was  23.2  per  cent,  below  the  normal  figure;  in  this  case  the 
administration  of  thyroid  gland  had  a  distinct  tendency  to  pro- 
duce diarrhea  and  increase  the  nerv^ousness  without  materially 
affecting  the  pulse-rate,  the  weight,  or  the  feeling  of  lassitude. 
In  this  patient  there  had  been  a  complete  hysterectomy  some 
years  before.  The  question  of  the  depression  of  the  basal  met- 
abolism, through  loss  of  the  ovarian  function,  is  suggested  by 
these  findings.  Janney  and  Henderson  described  2  similar  cases 
in  which  the  ovaries  had  been  removed.  In  these  the  basal 
metabolism  could  not  be  brought  to  normal,  as  symptoms  of 
distress,  palpitation,  and  rapid  pulse  intervened  even  on  small 
thyroid  doses. 

In  occasional  instances  the  basal  metabolism  apparently 
does  not  serve  as  an  exact  indication  of  the  activity  of  the  thyroid 
gland.  Janney  and  Henderson  report  a  case  with  thyroid  hyper- 
trophy, tremor  of  the  fingers  and  tongue,  sympathicotonia, 
moist  palms  and  soles,  nervousness,  excitability,  exophthalmos. 
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Stellwag's  sign,  rapid  pulse  on  slight  provocation,  and  loss  of 
weight  and  strength,  while  the  basal  metabolism  was  5  per 
cent,  below  normal.  These  authors  believe  this  to  be  a  case  of 
exophthalmic  goiter  in  spite  of  the  normal  metaboKc  rate.  In 
one  of  our  patients,  a  very  obese,  lethargic  woman,  the  basal 
metabolism  proved  to  be  normal.  She  was  given  thyroid 
cautiously  and  the  dose  gradually  increased  to  the  rather  large 
dose  of  15  grains  a  day,  which  has  been  maintained  for  more 
than  sLx  months.  During  this  period  the  lethargy  has  dimin- 
ished very  markedly,  there  has  been  some  loss  of  weight,  the 
pulse-rate  only  goes  up  to  80  after  exercise,  the  temperature 
still  continues  to  be  subnormal.  The  only  signs  of  too  high  a 
dosage  of  thyroid  substance  are  excessive  perspiration  and  a 
headache,  which  comes  on  every  one  or  two  weeks.  Both  of  the 
above  cases  are  possible  examples  of  disagreement  between  what 
appear  to  be  justifiable  clinical  diagnoses  and  the  basal  meta- 
bolic rate.  Such  occurrences  are  exceptions,  and  it  is  a  matter 
of  further  study  and  observation  to  clear  up  the  exact  relation- 
ship of  such  findings. 

Clinical  signs  and  symptoms  have  been  sought  which  would 
parallel  basal  metabolism  determinations  and  thus  make  such 
estimations  of  secondary  importance.  The  two  criteria  most 
often  used  are  the  pulse-rate  and  the  weight.  Neither  of  these 
appear  to  meet  the  demands  as  a  measure  of  the  intensity  of 
thyroid  actixaty  as  satisfactorily  as  the  estimation  of  the  meta- 
bolic rate.  The  conclusions  of  some  of  the  observers  who  have 
worked  extensively  on  these  problems  are  of  interest.  Sturgis 
and  Tompkins  conclude  that  there  is  a  fairly  constant  relation- 
ship between  the  resting  pulse  and  basal  metabolism;  a  tachy- 
cardia of  90  or  higher  was  associated  with  a  basal  metabohsm 
of  15  per  cent,  or  more  above  the  normal  in  all  but  16  per  cent, 
of  154  patients  with  h^-perthyroidism.  When  the  basal  metab- 
olism came  to  normal  the  pulse  came  to  below  90  in  78  per 
cent,  of  the  cases;  the  pulse-rate  gave  an  accurate  idea  of  the 
course  of  the  disease  compared  to  basal  metabolism  in  85  per 
cent.;  the  fact  that  a  pulse-rate  at  complete  rest  below  90  is 
seldom,  and  below  80  per  minute  is  rarely  associated  with  an 
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increased  metabolism,  is  of  practical  importance  in  the  recogni- 
tion of  a  group  of  nervous  patients  whose  symptoms  resemble 
those  occurring  in  hyperthyroidism. 

Means  and  Aub  make  conclusions  that  vary  somewhat  with 
those  of  Sturgis  and  Tompkins.  They  find  that  the  pulse-rate 
is  not  an  index  of  the  absolute  degree  of  th\Toid  intoxication, 
but  that  the  pulse-rate  does  furnish  a  relative  index  in  the  same 
case  seen  at  different  times;  that  is,  as  the  basal  metaboHsm 
rises  or  falls,  the  pulse-rate  in  the  same  person  increases  or  dimin- 
ishes proportionately,  but  a  given  pulse-rate  is  not  an  indication 
of  a  corresponding  basal  metabolic  rate  in  dift'erent  individuals; 
in  making  comparisons  between  the  pulse-rate  and  the  basal  met- 
abolism they  use  a  standard  by  which  pulse-rates  of  50  and  150 
are  equivalent  respectively  to  a  normal  metabolic  rate  and  to  a 
rate  100  per  cent,  above  normal;  on  this  basis  there  are  two  types 
of  h}perth}Toidism,  Type  1,  in  which  the  pulse-rate  is  10  or  more 
above  the  metabolic  rate,  and  T}iDe  2,  in  which  it  is  10  or  more 
below;  Type  1,  that  with  the  more  marked  tachycardia,  does 
equally  well  on  being  treated  with  x-Ta.y  or  surger\%  while  Type  2 
apparently  gives  poor  results  with  immediate  resort  to  surgery, 
but  does  better  with  preliminary  use  of  a;-rays. 

From  the  conclusions  and  the  experience  with  tachycardia 
which  any  clinician  has  at  his  disposal,  it  is  safe  to  say  that 
from  a  diagnostic  point  of  \'iew  the  pulse-rate  is  not  as  reliable 
a  diagnostic  sign  as  the  metaboUc  rate. 

The  only  other  symptom  which  has  been  proposed  as  a 
measure  of  the  intensity  of  th}Toid  acti\dty  or  progress  of 
thyroid  disease  is  the  loss  or  gain  in  weight,  and  here  the 
comparisons  with  the  metabolic  rate  are  very  far  from  being 
absolute  criteria  of  one  another.  Thus  Means  and  Aub  find 
a  reciprocal  relationship  between  the  weight  and  basal  metab- 
oHsm in  only  20  per  cent,  of  their  cases. 

The  basal  metaboHsm  furnishes  the  best  measure  by  which 
to  gage  the  effect  of  medication,  A:-ray,  or  operation.  Most  of 
the  pubHshed  results  indicate  that  this  is  a  simple  matter,  A 
closer  study  of  many  of  the  tables,  however,  shows  that  the 
final  "cure"  can  only  be  accomplished  after  months  of  effort. 
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The  metabolic  rate  is  the  only  test  that  gives  a  satisfactory 
answer  to  the  difficult  question  whether  the  activity  of  the 
thyroid  needs  further  curtailment  or  whether  thyroid  medication 
should  be  increased.  The  following  instance  may  possibly  ac- 
centuate this  point:  In  April,  1919,  a  young  woman  of  twenty- 
eight  had  the  right  lobe,  isthmus,  and  part  of  the  left  lobe  of 
her  thyroid  gland  removed;  before  the  operation  her  basal  met- 
abolism was  34  per  cent,  above  normal;  after  the  operation  it 
dropped  to  24  per  cent,  above  normal;  one  year  and  seven  months 
after  the  operation  the  metabolic  rate  has  almost  returned  to 
the  preoperative  level,  being  32  per  cent,  higher  than  the  average 
normal.  Hence  in  this  case  the  nervousness,  tachycardia,  etc., 
which  persist  in  spite  of  the  operation  are  not  due  to  nervous- 
ness, as  it  is  tempting  to  assume,  but  to  overactivity  of  the 
remnant  of  the  thyroid  gland. 

The  value  of  basal  metabolism  in  diseases  of  the  thyroid 
gland  may  be  compared  to  that  of  hemoglobin  in  the  anemias. 
In  many  cases  no  hemoglobinometer  is  necessary  to  determine 
the  grade  of  anemia  existing;  in  some  instances,  on  the  other 
hand,  inspection  of  the  skin  and  mucous  membranes  is  very 
deceptive.  The  proper  laboratory  test  gives  us,  in  both  con- 
ditions, a  correct  orientation  as  to  the  intensity  and  nature  of 
the  process.  It  is  obvious  that  in  a  disease  whose  treatment 
involves  the  permanent  interference  with  vital  functions,  by 
surgery  or  ic-ray,  such  a  test,  as  basal  metabolism,  furnishes  an 
indespensible  factor  in  judging  whether  the  activity  of  the  thyroid 
gland  is  normal,  increased  or  diminished,  in  forming  an  accurate 
estimate  of  the  intensity  of  the  disturbance  and  finally  in  guiding 
the  administration  of  thyroid  preparations,  the  use  of  sedatives, 
rest,  :K-ray,  or  surgery.  The  fact  that  many  cases  may  be 
diagnosed  without  the  aid  of  this  test  of  precision  is  no  reason 
to  neglect  it  as  some  clinicians  seem  to  be  desirous  of  doing. 
It  is  a  great  satisfaction  to  have  a  means  at  hand  by  which  at 
least  one  disease  in  the  field  of  endocrinology  may  be  robbed  of 
its  mysticism  and  exaggerated  prevalence,  and  be  properly  diag- 
nosed and  treated. 
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The  University  and  Bellevue  Medical  College 


MANAGEMENT  OF  CONVALESCENCE  IN 
LOBAR  PNEUMONIA. 

After  the  temperature  has  become  normal  in  lobar  pneu- 
monia, either  by  crisis  or  by  lysis,  in  most  instances  the  physician 
and  perhaps  the  family  also  are  likely  to  feel  that  the  patient 
demands  but  little  more  from  the  attending  physician.  The 
subsequent  management  is  too  often  relegated  largely  to  the 
family  in  private  practice  or  to  the  house  staff  and  nurses  in  the 
hospital.  Most  of  us  largely  lose  our  interest  in  the  case.  We 
may,  in  parting,  as  it  were,  say,  that  a  trip  to  the  South,  a  sum- 
mer in  the  country,  a  slow  return  to  business  habits  and  ordi- 
nary life  is  desirable,  but  how  many  among  us  really  take 
seriously  to  heart  our  further  obligations  to  our  patient? 

I  freely  confess  that  this  has  been  in  the  past  very  largely 
my  attitude  toward  the  convalescent  in  lobar  pneumonia,  and 
it  was  only  my  experience  with  pneumonia  convalescents  during 
the  late  war  that  my  attention  was  sharply  attracted  to  my 
obligations  to  the  patient  recovering  from  this  disease.  During 
the  war  I  think  that  most  of  us  felt  an  increased  moral  responsi- 
bility for  the  welfare  and  early  restoration  to  a  phase  of  normal 
efficiency  of  our  convalescent  cases,  which  was  a  new  and  sur- 
prising experience  to  a  very  considerable  degree. 

Experience  showed  us  beyond  question  that  few,  very  few 
men  were  fit  to  return  to  fuU  duty  in  less  than  six  weeks  after 
the  afebrile  period  of  the  disease  had  been  reached,  when  the 
patient  was  able  to  sit  up,  get  out  of  bed,  and  to  perhaps  walk 
about  the  ward.  Some  men  were  able  to  return  to  duty  in  this 
period  of  time,  notably  was  this  the  case  with  members  of  the 
Medical  Detachment,  but  I  very  soon  became  thoroughly  im- 
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pressed  with  the  fact  that  though  a  certain  degree  of  physical 
fitness  might  be  restored  in  six  weeks,  in  but  very  few  instances 
was  the  soldier  able  to  return  to  full  line  duty.  I  think  that  I 
am  quite  safe  in  the  statement  that  most  men  who  had  success- 
fully recovered  from  uncompHcated  lobar  pneumonia  were  unable 
to  take  on  full  duty  in  less  than  three  months  after  they  had 
ceased  to  be  bed  patients.  Very  many  healthy  soldiers  who  had 
survived  uncomplicated  lobar  pneumonia  were  unable  to  take 
over  full  duty  in  less  than  a  year,  and  there  are  many  who  were 
never  able  to  return  to  the  full  physical  responsibilities  of  life. 
A  review  of  the  compensation  Hsts  of  returned  soldiers  will 
beyond  doubt  show  that  many  men  have  never  returned  to 
such  a  state  of  physical  fitness  as  to  be  able  to  fully  carry  on 
under  the  requirements  of  normal  Hfe. 

A  conscience-smitten  review  of  my  cases  in  civil  Hfe  since  my 
attention  has  been  called  to  this  fact  has  led  very  naturally  to 
the  conclusion  that  this  is  equally  true  of  cases  in  civil  Hfe,  and 
perhaps  even  a  greater  degree  of  disabiHty  exists  here  because 
the  soldier  at  least  starts  in  with  his  pneumonia,  as  a  rule,  in 
good  physical  status,  while  many  ci\il  patients  who  contract 
and  survive  the  infection  have  developed  it  when  considerably 
below  par,  in  one  respect  or  another. 

I  feel  that  I  and  probably  many  others  also  have  not  fully 
in  the  past  comprehended  our  responsibiHties  in  this  direction. 
My  purpose  in  this  talk  is  to  point  out  in  a  way  what  may  and 
should  be  done,  in  order  that  the  after-effects  of  pneumonia  may 
be  mitigated  and  an  earHer  and  more  complete  return  if  possible 
to  full  capabiHties  be  insured.  To  begin  with  the  beginning: 
As  a  general  rule  I  beHeve  that  we  are  accustomed  to  allow  our 
convalescent  patients  to  get  out  of  bed  too  soon.  They  should 
certainly  never  be  allowed  out  of  bed  until  the  temperature  has 
feturned  and  remained  at  normal  for  at  least  a  period  of  two 
weeks  and  until  the  definite  signs  of  consolidation  have  chiefly 
disappeared  from  the  lungs.  We  must  remember  that  even  in 
the  most  favorable  cases  of  pneumonia,  the  heart  muscle,  the 
renal  and  hepatic  parenchyma  are  more  or  less  degenerated  and 
that  prompt  recovery  from  changes  of  this  character  are  im- 
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possible  without  time.  Where  serious  crippling  has  taken  place, 
as  particularly  in  instances  of  the  more  serious  toxic  cases,  a 
much  longer  time  is  necessary  if  heart  strain  is  to  be  prevented. 
Far  too  many  patients  date  their  myocardial  incompetence  to  a 
too  early  return  to  normal  life  strain  after  pneumonia. 

There  is  little  doubt  but  that  the  albuminuria  and  the 
defective  excretory  possibilities  of  the  kidney  in  pneumonia  are 
in  most  cases  but  a  reaction  on  the  part  of  the  kidney  to  the 
circulatory  and  toxic  disturbances  of  the  disease,  and  that  under 
natural  or  ordinary  conditions  these  quickly  subside  after  the  ex- 
udate has  largely  resorbed,  but  if  normal  excretory  requirements 
are  too  early  thrown  on  the  kidney,  already  overburdened  and 
already  crippled  by  the  circulatory  and  toxic  conditions  incident 
to  the  infection,  a  true  nephritis  will  develop,  as  V.  Kahlden 
showed  many  years  ago.  In  such  a  manner  does  the  chronic 
nephritis  develop  which  probably  has  its  inception  in  an  in- 
completely convalesced  pneumonia  more  frequently  than  we 
think  off-hand  to  be  the  case. 

Normal  or,  shall  we  say  more  advisedly,  usual  resolution 
does  not  always  take  place  in  the  lung  after  a  pneumonia. 
Many  conditions  may  conspire  to  this  end,  a  defective  circula- 
tion, the  presence  of  unusually  wide  thromboses  of  the  pulmo- 
nary venules  and  arterioles,  plugged  and  infected  bronchi  favor- 
ing the  development  of  pulmonary  abscesses,  spots  of  delayed 
resolution,  and  doubtless  still  other  lesions,  such  as  interlobar 
empyemas,  perhaps  of  very  small  extent  originally.  All  these 
favor  a  delay  in  resolution  and  we  should  always  remain  in  a 
most  suspicious  frame  of  mind  when  the  pulmonary  exudate 
fails  to  clear  promptly  and  universally,  even  though  the  tempera- 
ture may  remain  at  normal. 

Still  another  reason  for  great  caution  and  circumspection  in 
our  decision  to  permit  our  convalescing  cases  of  pneumonia  to 
sit  up  and  get  out  of  bed  is  found  in  those  cases  in  which  a  pleural 
effusion,  especially  an  encapsulated  one  persists,  even  though 
diagnostic  tap  may  show  the  fluid  to  be  sterile.  My  experience 
has  shown  me  that  in  such  cases  it  is  wise  to  aspirate  the  fluid 
if  need  be,  for  there  can  be  no  question  whatever  but  that  en- 
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capsulated  empyema  frequently  follows  such  conditions  if  they 
are  allowed  to  remain  and  at  the  same  time  our  patient  is  allowed 
to  get  up  and  about.  It  has  also  appeared  to  me  that  when 
there  has  been  a  large  fibrinous  pleural  exudate,  if  we  permit 
too  early  acti\-ity,  either  an  empyema  may  develop  or  the 
resulting  pleural  adhesions  become  wide-spread  and  intimate 
so  that  serious  after-crippling  of  the  lung  may  follow. 

There  is  still  another  condition,  less  definite  to  judge  but 
equally  important  with  those  which  we  have  thus  far  men- 
tioned, which  should  prevent  our  permitting  too  early  a  release 
from  bed  and  from  careful  clinical  supervision.  I  refer  to  those 
cases  in  which  a  profound  nervous  and  mental  exhaustion  or  aber- 
ration is  present.  As  a  rule,  of  course,  this  is  most  frequent  in 
cases  which  have  shown  a  high  grade  of  toxemia  and  prostration 
in  the  course  of  the  active  infection,  but  it  also  occurs  in  some 
unexplained  instances  in  which  the  patient  has  not  apparently 
been  particularly  sick  during  the  height  of  the  pulmonary  con- 
sohdation,  and  in  some  in  which  the  amoimt  of  the  involved 
limg  tissue  has  not  been  great.  One,  of  course,  sees  such 
patients  particular^  frequently  in  the  course  of  influenzal 
epidemics. 

Long-standing  and  even  permanent  mental  and  nervous  im- 
pairment follows  such  instances  with  sufficient  frequency  to  at 
least  indicate  its  importance,  and  the  necessity  that,  particularly 
all  cases  in  which  an  asthenic  condition  follows  the  disease, 
most  careful  attention  should  be  paid  to  the  patient  and  too 
early  or  too  great  additional  nervous  or  emotional  burden  should 
not  be  permitted.  Many  of  the  cases  seem  to  do  best  when 
kept  in  bed  and  under  practically  the  regime  of  a  rest  cure  until 
the  mental  excitement  or  nervous  torpor  are  clearly  passing 
away. 

Finally,  there  is  that  class  of  cases  in  which  a  previous 
tubercular  infection  of  the  lung  is  known  to  ha^•e  or  is  surmised 
to  have  pre-existed.  In  these  cases  in  particular  a  more  pro- 
longed stay  in  bed  is  to  be  insisted  upon  and  a  frequent  examina- 
tion of  the  sputum  and  a  carefully  kept  temperature  chart  must 
be  carried  out  until  this  danger  seems  definitely  to  have  passed. 
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In  my  opinion,  it  is  in  cases  of  this  kind  in  particular  that 
we  find  tuberculosis  following  pneumonia.  I  am  of  the  opinion, 
though  it  is  quite  impossible  to  prove,  that  tuberculosis  as  a 
new  infection  rarely  follows  pneumonia,  which  does,  however, 
frequently  activate  and  disseminate  an  old  infection. 

Not  only  are  all  these  factors  to  be  taken  into  consideration 
in  determining  when  we  may  most  wisely,  not  alone  most  safely, 
allow  our  cases  convalescent  from  pneumonia  to  get  out  of  bed, 
but  we  must  not  forget  the  dangers  of  a  reinfection  with  per- 
haps some  other  pneumonia-producing  organism  than  that  re- 
sponsible for  the  original  infection.  Three  instances  of  this 
kind  occurred  in  my  wards  at  Camp  Upton,  each  time  with 
another  organism  than  the  original  one  as  the  cause  of  the 
secondary  pneumonia,  but  a  recent  author  in  a  late  number  of 
the  American  Journal  of  Medical  Sciences  reports  a  small  group 
of  pneumococcus  Type  I  cases  in  which  a  secondary  infection 
or  reinfection  developed.  I  am  certain,  however,  that  this  is 
not  a  frequent  occurrance,  but  my  extensive  experience  in  con- 
ducting pneumonia  wards  during  the  war  has  convinced  me  that 
in  many  instances  one  attack  of  pneumonia  sensitizes  to  second- 
ary pulmonary  infections,  and  I  am  completely  convinced  of  the 
wisdom  of  the  cubical  system  of  case  isolation,  the  wearing  of 
masks  by  attendants  and  ambulant  convalescents,  especially  in 
wards  of  convalescent  pneumonia  patients. 

The  conclusions  to  be  drawn  from  this  whole  matter  is  that 
we  must  not  allow  our  convalescent  pneumonia  cases  out  of  bed 
too  soon,  that  we  must  not  at  least  encourage  the  mixing  of 
infections,  and  that  we  must  most  carefully  judge  in  each  in- 
dividual instance  as  to  the  proper  time  to  allow  them  out  of 
bed.  I  am  quite  certain  that  we  should  never  let  them  out  in 
less  than  two  weeks  after  the  temperature  has  returned  to  and 
remained  at  normal. 

Perhaps  it  will  be  well  if  I  elaborate  briefly  some  of  the  points 
on  which  I  base  this  judgment,  though  to  a  considerable  extent 
I  have  already  done  this,  but  I  believe  further  that  we  should 
most  carefully  supervise  the  first  getting  out  of  bed  in  all 
instances,  allowing  it  to  take  place  only  in  our  presence  or  in 
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that  of  a  competent  and  observant  nurse  or  attendant.  It  is 
my  custom  to  precede  the  gettmg  up  by  ha\Tng  the  patient 
sit  up  in  bed  for  several  days,  having  an  attendent  meantime 
carefully  observe  the  patient's  pulse  and  respiration  as  weU 
as  his  general  attitude  when  this  is  permitted.  When  this  is 
accomplished  without  undue  acceleration  of  the  pulse  and  with- 
out the  production  of  dyspnea  or  faintness,  we  are  then  ready 
to  consider  the  advisability  of  allowing  the  patient  to  sHp 
into  or  to  be  lifted  into  a  chair  by  the  side  of  the  bed. 

I  presume  that  most  clinicians  have  shared  my  experience  of 
having  patients  in  apparently  good  condition  go  into  collapse  at 
such  a  time,  some  to  suffer  from  acute  dilatation  of  the  heart  and 
die. 

Nor  can  we  consider  our  responsibilities  and  obligations  to 
the  patient  discharged  when  they  are  able  to  sit  up  without 
undue  discomfort,  nor  even  when  they  are  able  to  walk  com- 
fortably about  the  ward  or  corridors. 

Our  war  experience  emphasized  most  emphatically  that  a 
return  to  normal  exercise  must  be  very  gradually  accomplished, 
necessarily  in  some  instances  and  advisedly  in  most.  jNlost 
excellent  results  and  much  information  as  to  the  muscular  weak- 
ness, particularly  as  regards  the  myocardium  and  the  muscles 
of  the  extremities,  was  given  us  when  we  organized  detachments 
of  our  convalescent  pneumonia  patients,  giving  them  at  first 
very  mild  exercises,  breathing  exercises,  very  much  mitigated 
setting-up  drill,  short  marches  along  the  hospital  corridors,  and, 
as  they  gained  in  strength,  out  of  doors,  and  finally  real  marches 
or  hikes,  either  in  close  formation  or  at  route  step,  as  the  charac- 
ter of  the  cases  and  their  reaction  determined. 

All  these  exercises  were  done  imder  the  command  of  an 
officer  or  of  a  trained  and  discrete  corps  man  who  had  the 
authority  to  excuse  any  man  from  the  drill  at  any  time  and 
to  promote  to  other  classes  or  to  demote  to  squads  less  ad- 
vanced if  any  case  showed  undue  fatigue  or  exhaustion,  either 
mental  or  physical.  Particular  attention  was  given  to  breath- 
ing exercises,  and  it  was  found  that  our  boys  carried  out  these 
exercises  much  more  satisfactorily  and  happily  when  in  de- 
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tachments  than  when  alone.  As  soon  as  possible  the  men 
were  required  to  assume  the  position  and  attitude  of  a  soldier, 
and  all  the  exercises,  even  the  mildest,  were  carried  out  in  a 
strictly  military  manner  and  at  command.  It  is  surprising 
how  much  more  interestedly  men  enter  into  such  exercises  when 
these  conditions  are  insisted  upon,  and,  as  Henry  Frauenthal 
long  ago  asserted,  when  the  movements  of  body  and  mind  are 
co-ordinated  through  example  and  imitation,  and  when  under 
definite  command.  Almost  without  exception  the  men  mentioned 
the  greater  pleasure  and  benefit  which  they  derived  under  such 
control. 

After  suf&cient  progress  had  been  made  the  men  were  given 
their  arms,  and  the  manual  of  arms  was  gone  through  at  first 
at  a  slower  cadence  and  finally  at  one  considerably  faster  than 
the  normal.  The  men  were  then  formed  in  squads  and  marched 
out  and  drilled  in  military  formation,  then  given  short  prepara- 
tory hikes. 

Gradually  various  articles  of  the  equipment  were  added 
until  the  men  were  finally  able  to  march  for  reasonable  dis- 
tances in  the  military  cadence  with  full  equipment. 

The  effect  on  the  morale  as  well  as  on  the  physical  stamina 
of  the  men  was  remarkable,  and  we  finally  did  not  permit  dis- 
charge from  the  hospital  until  the  men  were  able  to  carry  on 
with  these  exercises  without  any  imdue  fatigue  and  with  but 
pleasurable  exhilaration.  I  have  never  known  such  a  man  to  be 
returned  to  the  hospital  after  discharge,  though  previous  to  our 
adoption  of  these  measures  many  had  soon  been  returned,  though 
in  every  instance,  including  our  full  "graduates,"  the  men  were 
returned  to  their  barracks  marked  "Hght  duty"  only. 

Of  course,  imder  civil  conditions  such  ideal  conditions  are 
rarely  attainable,  but  the  turning  of  our  convalescents  over  to 
skilled  and  sensible  athletic  trainers  or  to  gymnasia  is  quite 
possible. 

Particular  attention  should  be  given  to  a  miHtary  carriage 
as  soon  as  this  can  be  maintained  without  undue  fatigue,  for 
in  this  position  proper  respiration  is  best  favored  and  great 
attention  was  paid  to  the  breathing  exercises  of  the  setting-up 
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drill.  It  is  most  interesting  to  observe  under  these  measures 
the  rapid  clearing  of  physical  signs  and  especially  when  it  was 
practical  to  use  frequent  fluoroscopic  examination. 

It  goes  without  saying  that  no  individual  should  ever  be 
pushed  beyond  his  capabihties  nor  should  too  rapid  progress  be 
attempted  in  any  case.  The  work  should  be  carried  on  under 
the  immediate  super\'ision  of  a  well-tempered  attendent  familiar 
with  men  and  drill  or  under  the  immediate  observation  of  a 
physician  famiUar  with  athletic  work.  Among  all  these  cases 
not  one  failed  to  benefit  except  those  who  suft'ered  from  some 
complication  of  the  disease  which  commonly  became  soon 
evident  imder  this  training.  We  believe  that  pleural  adhesions 
in  particular  are  limited  under  such  a  training  and  that  the 
chest  deformities  or  habits  of  malrespiration  which  so  commonly 
follow  pneumonia  are  greatly  lessened,  and  a  well-formed  nor- 
mally functioning  thorax  was  given  in  cases,  some  at  least  of 
which  might  have  sufi'ered,  as  so  many  do,  from  mahormations 
of  the  thorax  where  poor  respiration  and  malposition  and 
carriage  foUow  incompletely  convalesced  pneumonia. 

As  a  rule,  it  is  not  necessary  to  resort  to  medication  in  con- 
valescent cases  of  uncomplicated  pneumonia,  but  considerable 
attention  must  be  given  to  the  diet ;  for  example,  where  albumi- 
nuria persists  it  seems  unwise  to  permit  what  is  very  frequently 
otherwise  very  desirable,  that  is,  a  diet  rich  in  the  animal  al- 
bumins. Iron  is,  however,  very  frequently  beneficial  and  oc- 
casionally arsenic  as  weU  where  the  blood  building  appears  to 
be  tardy.  Digitalis  may  occasionally  be  necessary,  but,  as  a 
rule,  it  is  unwisely  given  in  my  opinion,  for  such  cases  as  mani- 
fest deficient  cardiac  reserve  are  usually  more  in  need  of  rest 
and  carefully  graduated  exercise  than  of  artificial  and  deceiving 
stimulation  by  drug  methods. 

In  all  convalescent  cases  outdoor  air,  sunlight  and  rest, 
including  plenty  of  sleep  are,  of  course,  to  be  fully  utilized. 
These  measures,  if  it  is  possible  to  carry  them  out  in  a  fairly 
satisfactory  way,  certainly  must  go  far  toward  the  prevention  of 
a  tubercular  reinfection  developing,  and  for  the  same  reason 
the  condition  of  the  heart  and  kidney  in  particular  permitting 
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a  full  and  variegated  diet  is  preferable.  No  attempt  should, 
however,  be  made  to  ''fatten"  convalescent  cases  of  pneumonia, 
the  disideratum  is  increase  of  muscle  tone  and  of  respiratory 
function. 

Modification  of  these  methods  are,  of  course,  necessary  in 
almost  all  cases  where  complications  have  developed  in  the 
course  of  the  pneumonia.  This  is  particularly  true  of  cases 
which  have  extensive  pleural  adhesions  or  effusions  and  es- 
pecially in  convalescent  .cases  which  have  sufi"ered  an  empyema. 
We  have  utilized,  and  doubtless  most  have,  the  blowing  bottles 
in  such  cases,  but,  though  they  are  undoubtedly  useful,  they  are 
not  nearly  so  definitely  so  in  my  opinion  as  carefully  supervised 
breathing  exercises  when  attention  is  also  paid  to  the  correction 
of  developing  thoracic  deformities.  We  have  already  mentioned 
the  desirability  of  removing  pleural  exudates  in  convalescent 
cases  even  when  they  are  not  infected,  but  this  need  not  be  done 
too  soon,  nor  do  I  any  longer  urge  the  surgical  drainage  of 
mild  empyemas  in  every  case  early,  especially  when  the  infecting 
organism  is  not  a  pneumococcus. 

Where  pulmonary  embolism  has  taken  place  with  a  resulting 
atelectasis  of  some  portion  of  the  lung,  great  care  must  be 
exercised,  particularly  in  the  institution  of  breathing  exercises 
and  physical  drill,  time  must  be  allowed  and  a  very  slow  return 
to  relatively  normal  activities  must  be  expected.  A  much  more 
serious  problem  confronts  us  in  dealing  vnih  cases  in  which 
pulmonary  gangrene  has  taken  place.  Long  confinement  in 
bed  is  then  essential,  and  passive  movements,  massage,  and 
other  forms  of  bed  exercise  must  be  given  to  build  up  and  main- 
tain muscle  tone  and  body  resistance — the  outcome  is,  of  course, 
usually  a  very  melancholy  one. 

This  is  also  my  usual  experience  with  pulmonary  abscess, 
particularly  those  which  do  not  early  open  up  into  a  bronchus 
and  thus  establish  drainage.  Where  the  abscess  is  interlobar, 
of  course  surgical  intervention  is  to  be  sought  as  early  as  reason- 
ably certain  diagnosis  can  be  arrived  at,  but  I  do  not  feel  that 
this  is  by  any  means  the  case  with  instances  of  intralobar  abscess. 
I  have  come  to  the  conclusion  that  these  cases  are  likely  to  do 


1432  H.4RL0W   BROOKS 

better  with  palliative  and  time-consuming  measures  until  the 
abscess  may  present  thnough  a  pleural  surface,  in  which  case  it 
is  usually  preceded  by  pleural  adhesions  through  which  the 
surgeon  may  more  safely  enter.  The  whole  question  of  the 
treatment  of  convalescence  must  in  these  cases  revolve  about 
the  question  of  the  location  of  the  abscess;  that  is  a  questior 
which  is  too  complex  for  such  an  occasion  as  this. 

Pleuropericarditis  is  present  in  a  very  high  percentage  of 
pneumonia  cases.  In  most,  unless  it^is  accompanied  by  an 
empyema,  it  requires  no  special  convalescent  treatment,  but 
a  very  different  matter  confronts  us  when  a  pericarditis  is 
present,  and  especially  when  the  pericardial  adhesions  are  inti- 
mate or  if  a  pericardial  empyema  develops.  In  neither  case  do 
we  dare  to  institute  except  very  tentatively  the  physical  exer- 
cises on  which  I  have  laid  so  much  stress,  and  in  most  of  these 
cases,  sooner  or  later,  the  problem  becomes  a  cardiac  one  and 
is  usually  best  combated  by  rest  rather  than  by  exercise. 

I  have  always  felt  that  pericardial  empyema  is  a  surgical 
condition.  I  have  never  tapped  the  pericardium,  as  it  were, 
blindly,  except  wdth  great  trepidation,  and  in  most  instances,  if 
the  exudate  is  sterile,  or  even  if  it  be  not  highly  purulent,  I 
beheve  that  it  is  -vsiser  to  trust  to  nature  throughout  the  con- 
valescence, limiting  greatly  physical  acti\-ities  and  relying  on 
purgation,  reduction  of  salt  and  fluid  intake,  etc.,  rather  than 
on  tapping. 

Where  true  pus  is  present  in  the  pericardial  sac  I  have  seen 
no  demonstrated  clinical  cases  recover  except  from  real  surgical 
drainage,  and  I  think  that  this  should  be  resorted  to  sooner 
than  is  our  usual  medical  custom,  that  is,  I  think  that  it  should 
foUow  microscopic  and  bacterial  confirmation  of  the  clinical 
diagnosis.  I  have,  however,  seen  several  cases  at  postmortem 
where  the  appearance  indicated  that  a  purulent  pericarditis  had 
been  cured  spontaneously  by  nature,  death  following  from  some 
other  cause.  I  beheve  that  where  the  process  is  a  tubercular 
one  operation  should  be  delayed  to  the  last  possible  moment 
however. 

We  must  be  very  careful  not  to  introduce  physical  exercises 
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in  cases  of  endocarditis  occurring  in  the  convalescence  of  pneu- 
monia. Rest  is  the  ideal  condition  here,  and  we  must  not  be 
too  pessimistic  in  these  cases.  I  have  seen  several  in  which 
confirmatory  blood-cultures  were  present  which  recovered  under 
time.  I  do  not  beheve  that  vaccine  treatment  is  of  any  par- 
ticular use  in  these  instances,  though  it  may  perhaps  serve  to 
maintain  the  patient's  and  physician's  interest  and  optimism. 

We  must  also  largely  interdict  general  physical  exercise  in 
cases  of  convalescent  arthritis,  and  especially  in  cases  of  phle- 
bitis; here  again  rest  and  time  are  our  best  and  most  helpful 
measures.  Where  metastatic  abscesses  or  even  synovial  empy- 
ema develop  I  feel  that,  again,  early  resort  to  surgery  is  the 
safer  and  more  conservative  means.  We  must  not  in  such 
complications  rely  too  much  or  too  long  on  nature  and  body 
resistance. 

Meningitis  is  present  in  the  convalescent  stages  of  pneu- 
monia in  a  very  considerable  number  of  cases;  as  a  rule  it  de- 
velops in  those  cases  which  show  also  a  generalized  septicemia. 
In  the  way  of  treatment  little  is  to  be  accomplished  in  the 
average  case  which,  in  my  experience,  goes  on  to  rather  early 
fatal  termination.  There  can  be  no  question,  however,  but 
that  great  symptomatic  benefit  is  given  these  cases  and  the 
progress  of  the  disease  is  delayed  by  lumbar  tap,  and  in  case 
the  infecting  organism  is  a  Group  I  pneumococcus,  the 
specific  serum  may  be  introduced.  I  have  never  seen  benefit 
follow  from  the  introduction  of  the  polyvalent  pneumococcus 
serum,  nor  have  I  personally  seen  any  case  of  T}'j)e  I  meningitis, 
so  I  am  unable  to  say  if  benefit  will  follow  the  introduction  of 
this  specific  serum,  but  it  is  an  experiment  well  worth  trying. 
No  benefit  has  followed  the  use  of  the  vaccines  in  our  hands 
either  in  pneumococcus  or  in  streptococus  meningitis.  One 
should,  of  course,  always  culture  out  the  infecting  agents  in  the 
cerebrospinal  fluid  because  it  is  quite  possible  that  organisms 
other  than  that  responsible  for  the  pneumonia  may  be  present, 
thus  in  two  cases  in  my  recollection  the  meningococcus  was  found 
in  cases  of  meningitis  complicating  convalescing  bronchopneu- 
monia, and  the  serum  treatment  gave  us  a  good  result. 
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In  this  respect  also  one  must  remember  that  the  meningococ- 
cus may  be  the  cause  of  the  pnemnonia;  also  several  such  in- 
stances have  occurred  in  my  experience,  and  certainly  in  these 
cases  the  intravenous  and  intraspinal  use  of  the  specific  serum 
is  certainly  indicated. 

One  of  the  most  interesting  and  difficult  convalescent 
conditions  encountered  in  the  management  of  late  cases  of 
pneumonia  is  the  postpneumonic  dehriimi  or  insanity.  This 
condition  is  by  no  means  infrequent,  but  the  manner  of  its 
causation  is  absolutely  unknown.  It  may  be  a  natural  result 
of  the  effects  of  the  toxins  on  the  ganghon  cells;  it  may  be  the 
result  of  a  pre-existing  alcoholism,  of  a  defective  or  crippled 
renal  action,  that  is,  a  uremic  condition,  or  it  may  be  due  to 
an  actual  cerebritis.  In  certain  cases  it  has  been  suggested  that 
the  deHrium  is  the  effect  of  perhaps  overdosage  of  digitalis.  It 
is  quite  certain  that  its  causation  differs  very  much  in  different 
cases,  and  I  beHeve  that  I  have  seen  instances  illustrating  all  of 
the  theories  mentioned  except  that  of  digitalis  origin.  I  have 
never  seen  a  case  in  which  I  felt  that  digitaHs  could  be  respon- 
sible, though  I  do  believe  that  I  have  seen  cases  in  which  a  de- 
fective circulation  very  probably  was  the  cause  of  the  delirium, 
for  it  disappeared  when  the  condition  of  the  circulation  more 
nearly  equaled  the  normal. 

In  the  treatment  of  these  conditions,  in  my  opinion,  the  most 
definite  benefit  had  been  reached  when  rest  was  made  the  domi- 
nant key  of  the  management,  rest  and  time,  particularly  the 
latter.  The  surroundings  of  the  patient  must  be  made  as  con- 
ducive as  possible  to  this  end,  sleep  must  be  encouraged,  if  need 
be,  by  the  administration  of  hypnotics,  of  which  the  morphin 
group  should  be  last  thought  of  for  obvious  reasons.  FuU 
attention  must  be  paid  to  a  normal  excretion  both  by  the  bowel 
and  by  the  urine  and  sweat;  as  a  rule  a  full  diet  seems  to  be  more 
desirable,  and  as  soon  as  the  physical  condition  of  the  patient 
permits,  outdoor  air,  driving,  and  walking  is  to  be  encouraged 
up  to  the  physical  abiHties  of  the  patient.  A  long  mental  and 
nervous  rest  is  necessary  before  full  recovery  of  the  patient  can 
be  expected. 
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Great  mental  exhaustion  and  depression  is  even  more  fre- 
quent than  actual  delirium,  and  I  feel  that  this  is  a  condition 
which  we,  in  the  main,  very  much  neglect.  A  good  many  cases 
recover,  but  very  slowly,  from  the  asthenia  which  follows  healed 
pneumonia,  and  in  by  no  means  a  small  number  of  cases  the 
mental  activities  of  the  patient  are  seriously  and  permanently 
compromised.  The  effect  is  seen  most  strikingly  in  such  patients 
as  writers,  painters,  and  others,  such  as  musicians,  whose  work  is 
largely  creative  in  character. 

In  cases  manifesting  these  symptoms  rest  and  change,  per- 
haps travel,  is  very  beneficial.  Camping  trips  and  other  diver- 
sions which  distract  the  mental  activities  far  from  their  accus- 
tomed paths  in  particular  are  beneficial,  and  a  very  considerable 
period  of  time  must  elapse  before  the  convalescent  is  allowed 
to  return  to  full  mental  activity  and  stress. 

In  this  talk  I  have  gone  over  the  subject  very  rapidly;  some 
of  its  most  important  phases  have  been  Httle  more  than  men- 
tioned. It  has  been  my  purpose  especially  to  attract  your 
attention  to  the  fact  that  our  responsibilities  toward  our  pneu- 
monia patient  are  not  discharged  when  the  temperature  has 
returned  to  normal,  nor  even  when  he  is  able  to  be  up  and  about 
and  when  he  is  in  a  physical  way  apparently  largely  capable  of 
caring  for  himself.  If  we  are  to  send  our  patient  back  to  his 
work  and  normal  life  requirements  in  the  best  possible  manner 
we  must  do  more  than  this,  and  our  responsibilities  and  Habili- 
ties  only  cease  when  we  have  returned  our  patient  to  his  usual 
Hfe  requirements  in  as  normal  and  efiicient  a  condition  as  it  is 
possible  to  gain.  The  degree  to  which  this  approaches  the  nor- 
mal depends  very  largely  on  the  attitude  of  interest  with  which 
we  study  and  care  for  our  cases  during  the  period  of  convales- 
cence. 
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THE  ROLE  OF  THE  ENDOCRINES  IN  COMMON 
MEDICAL  DISEASES 

1.  The  Role  of  the  Thyroid  and  Adrenal  Apparatus  in  Gastric 
Neuroses. 

2.  The  Relation  of  the  Pituitary  in  Adolescent  "Epilepsy"  and 
Nocturnal  Enuresis. 

The  role  of  the  endocrine  system  in  medicine  has  been  com- 
ing more  and  more  to  the  front  in  the  last  few  years.  The 
causes  for  this  growing  interest  are  not  because  the  well-known 
endocrine  syndromes  are  increasing  in  frequency,  nor  because 
physicians  are  learning  to  recognize  these  syndromes  more 
readily,  but  because  the  thinking  physician  in  his  daily  contact 
with  disease  encounters  a  stone  wall  in  the  attempt  to  explain 
many  of  the  phenomena  of  disease  on  an  organic  pathologic  basis. 
He  soon  begins  to  appreciate  that  patients  suffering  with  the 
same  disease  or  the  same  symptom.s  in  different  diseases  have  a 
great  many  anatomic,"  physiologic,  and  even  psychic  character-, 
is  tics  in  common. 

The  variations  in  the  reaction  of  individuals  to  various  tox- 
ins are  well  known  to  any  good  clinical  observer  as  well  as  to 
the  immunologist.  The  Schick  test,  for  example,  has  been  of 
tremendous  value  in  the  determination  of  the  individual's  sus- 
ceptibility to  diphtheria  toxin,  and  there  is  no  doubt  that  a 
similar  susceptibility  exists  to  other  toxins,  bacteria,  and  pro- 
teins. When  we  study  the  susceptibiUty  to  infections  clinic- 
ally it  is  apparent  that  the  susceptibility  or  immunity  to  disease 
is  associated  with  definite  anatomic  and  physiologic  peculiar- 
ities.    The  older  physicians  were  fully  conscious  of  these  pecu- 
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liarities.  They  did  not  have  our  modern  methods  of  diagnosis, 
not  even  the  usual  physical  signs.  But  the  anatomic  and  physio- 
logic pecuharities  stood  them  in  good  stead  in  a  diagnostic  and 
prognostic  way. 

Since  we  know  the  tremendous  and  important  role  that  the 
endocrine  system  plays  in  the  growth,  development,  and  physi- 
ology of  the  indi\ddual  as  indicated  by  the  characteristic  endoc- 
rine syndromes,  it  is  natural  to  hold  the  endocrine  system  re- 
sponsible for  the  anatomic  and  physiologic  pecuharities  of  the 
individual. 

This  afternoon  I  shall  present  a  group  of  cases  of  common 
medical  diseases  to  illustrate  the  role  that  the  endocrine  system 
plays  in  these  conditions.  Of  course,  in  the  absence  of  definite 
and  measurable  methods  for  the  determination  of  the  presence 
or  absence  of  the  specific  secretions  of  the  various  endocrinous 
glands,  we  must  rely  largely  upon  purely  clinical  grounds  for 
the  determination  of  whatever  endocrine  manifestation  is  pres- 
ent in  the  patient.  Yet,  the  studies  of  the  basal  metaboHsm  has 
developed  at  least  one  definite  measurable  method  for  determin- 
ing disturbances  of  some  of  the  glands  for  internal  secretion. 
The  presence  of  any  definite  endocrine  characteristic  in  a  patient 
does  not  determine  the  etiologic  role  of  the  endocrine  system  in 
the  particular  disease  under  consideration.  If  the  endocrine 
system  plays  such  a  role  at  all,  this  can  only  be  estabhshed  by 
good  clinical  judgment,  by  weighing  every  possible  etiologic  fac- 
tor, and  thus  determining  what  role  the  endocrine  system  plays 
in  the  disease.  Some  patients  show  irreparable  endocrine  mark- 
ings merely  as  the  finished  product  of  the  r61e  the  -endocrine 
system  has  played  in  the  development  of  the  individual.  This 
resultant  endocrinous  individuahty  may  explain  the  indi\T[dual's 
susceptibility  to  disease  and  may  determine  his  immune  re- 
actions, although  at  the  present  time  these  peculiarities  are  no 
longer  subject  to  therapeutic  modification.  On  the  other  hand, 
there  are  frequent  instances  where  the  non-endocrinous  visceral 
sjnnptoms  of  commonly  known  diseases  mask  the  underlying 
endocrine  disturbance.  Consequently,  the  patients  are  con- 
sidered to  be  sufi'ering  from  these  visceral   diseases.     On  close 
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study,  however,  it  becomes  apparent  that  these  visceral  symp- 
toms are  merely  part  of  a  mild  endocrine  disturbance,  and  the 
recognition  of  the  endocrine  basis  enables  us  to  establish  the 
disease  entity  and  to  put  the  patient  under  proper  treatment. 

A  careful  study  of  definite  endocrine  syndromes  shows  that 
many  of  the  usual  symptoms  of  these  conditions  are  often  absent. 
Furthermore,  the  different  symptoms  vary  in  the  intensity  with 
which  they  dominate  the  clinical  picture.  For  example,  in  a 
case  of  hyperthyroidism  the  various  symptoms  may  vary  in 
intensity;  some  symptoms  may  be  entirely  absent,  while  others 
dominate  the  picture  to  such  an  extent  that  the  imderlying 
thyroid  condition  is  entirely  overlooked.  In  some  cases  the 
tremor  stands  out  prominently;  in  other  cases,  the  tachycardia; 
in  still  others,  the  gastric  symptoms,  and  at  times  the  diarrhea 
or  the  psychic  symptoms — fear,  etc. — may  dominate  the  pic- 
ture. It  is  therefore  apparent  that  such  patients  may  be 
considered  as  sufltering  from  various  conditions — from  a  gastric 
disturbance,  a  cardiac  disturbance,  etc.  But  a  careful  study 
of  these  patients  will  frequently  ehcit  the  presence  of  all  the 
other  symptoms  of  a  hyperthyroidism.  Many  of  the  symptoms 
occur  in  a  very  mild  degree,  but  all  of  them  taken  together 
constitute  the  thyroid  syndrome;  and  treatment  along  these 
lines  will  give  much  better  results  than  the  mere  symptomatic 
treatment  of  the  various  visceral  symptoms.  This  is  also  true 
of  myxedema,  of  pituitary  disease,  or  of  any  other  endocrine 
disturbance. 

In  many  of  the  infections  we  have  definite  evidence  of  injury 
to  various  endocrine  glands,  such  as  the  adrenals,  for  instance. 
This  injury  of  the  internal  secretory  glands  may  manifest  itself 
in  the  course  of  the  disease  or  after  recovery  by  various  symp- 
toms. The  recognition  of  the  underlying  cause  for  these  symp- 
toms may  be  of  invaluable  therapeutic  aid.  Furthermore, 
many  of  the  compHcations  in  various  infections  may  be  the 
direct  result  of  various  endocrine  injuries;  and  here,  too,  the 
recognition  of  the  endocrine  injury  will  enable  us  to  avoid  the 
comphcation  or  to  treat  it  along  rational  hnes. 

Changes  in  the  physiology  of  the  patient  frequently  precede 
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the  pathologic  lesion.  Consequently,  many  diseases  manifest 
themselves  by  disturbance  in  function  long  before  an  organic 
lesion  can  be  demonstrated.  And  since  the  endocrine  system 
plays  an  important  role  in  immunity,  disturbed  endocrine  func- 
tion may  be  the  earHest  sign  of  an  infectious  or  other  organic 
disease.  For  example,  every  clinician  of  large  experience  has 
encountered  cases  of  hyperthyroidism  followed  by  early  pul- 
monary tuberculosis.  And  a  great  deal  has  been  written  about 
the  differential  diagnosis  between  tuberculosis  and  h}^erthyroid- 
ism.  It  seems  more  than  likely  that  this  hyperthyroidism  is 
really  one  of  the  earliest  signs  of  a  disturbance  in  endocrine 
function  and  is  probably  the  clinical  evidence  of  an  effort  to 
overcome  the  infection. 

THE  RELATION  OF  THE  THYRO-ADRENAL  APPARATUS  IN 
GASTRIC  NEUROSES 

I  wish  to  present  a  number  of  cases  this  afternoon  that 
illustrate  the  role  of  the  thyroid  and  adrenal  glands  in  the  so- 
called  gastric  neuroses  associated  with  disturbances  in  the  gas- 
tric secretion.  The  patients  who  present  themselves  to  the 
physician  with  "stomach  trouble"  usually  complain  of  more  or 
less  characteristic  symptoms,  all  of  which  are  referable  to  trouble 
in  the  right  side  of  the  abdomen  and  particularly  to  the  right 
h>TDochondrium.  In  many  of  these  patients  by  a  careful  study 
of  the  history  and  a  thorough  examination  we  can  establish  a 
definite  lesion,  such  as  a'  chronic  appendicitis,  gall-stones,  or 
possibly  an  ulcer  of  the  stomach  or  duodenum.  (And  here  it  is 
worthy  of  note  that  a  diagnosis  of  a  gastric  or  duodenal  ulcer  is 
made  more  frequently  than  is  warranted  by  the  pathologic 
findings.) 

When  we  have  excluded  these  definite  lesions  we  find  that 
the  majority  of  the  cases  form  a  group  in  which  we  cannot 
state  definitely  whether  they  have  gall-stones,  gastric  or  duode- 
nal ulcer,  or  appendicitis.  Finally,  on  analysis  of  the  gastric 
contents  it  is  determined  that  they  suft'er  from  a  disturbance  in 
the  gastric  secretion  manifested  by  a  hyperacidity  or  by  an 
anacidity  or  even  by  a  complete  absence  of  all  the  elements  of 
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the  gastric  juice.     And  the  radiograms  may  show  a  gastroptosis, 
a  visceroptosis,  or  a  gastric  atony. 

Now  it  is  quite  apparent  that  the  mere  secretory  disturbance 
in  the  stomach  is  not  really  a  disease,  but  a  symptom  of  some 
other  underlying  condition.  If  we  study  these  so-called  gastric 
neuroses  carefully  we  find  that  the  symptoms  constitute  a 
definite  clinical  entity,  and  that  these  patients  have  more  or 
less  the  same  clinical  characteristics  in  common.  Consequently, 
we  can  classify  most  of  these  cases,  from  a  clinical  and  endocrine 
standpoint,  into  the  following  three  groups: 

1.  The  first  group  consists  of  cases  which  show  at  the  time 
they  come  under  observation  definite  signs  of  a  mild  form  of 
hyperthyroidism  or  thyroid  deficiency. 

This  group  of  cases  is  more  common  than  is  usually  appreci- 
ated. The  patients  may  show  the  signs  of  thyroid  overactivity, 
the  tachycardia,  the  tremors,  the  nervousness.  They  do  not 
gain  in  weight  and  may  even  lose  in  weight.  Frequently  enlarge- 
ment of  the  thyroid  gland  may  be  present  and  even  a  slight  or  a 
moderate  exophthalmos;  and  there  may  be  an  increased  basal 
metabolism.  But  all  these  symptoms  are  usually  overshadowed 
by  the  dominant  gastric  symptoms  and  objective  findings  of 
secretory  disturbance. 

On  the  other  hand,  there  are  patients  who  show  all  the 
clinical  evidence  of  thyroid  deficiency:  they  are  drowsy,  sluggish 
mentally,  the  skin  is  dry  and  scaly,  the  hair  keeps  falling  out, 
there  is  a  sparse  growth  of  hair  on  the  outer  part  of  the  eyebrow, 
there  is  a  tendency  to  obesity,  puffiness  of  the  eyelids,  and  even 
the  basal  metabolism  may  be  lowered.  But  here  again  these 
symptoms  are  masked  by  the  dominant  symptoms  in  the  right 
hypochondrium . 

2.  The  second  group  consists  of  cases  in  which  the  gastric 
symptoms  are  the  earlist  manifestation  of  a  hyperthyroidism 
or  a  hypothyroidism  which  subsequently  develops  into  the 
classical  syndrome. 

This  group  consists  of  patients  who  complain  of  symptoms 
in  the  right  hypochondrium  with  more  or  less  the  same  symptoms 
as  the  others  and  with  negative  objective  findings.     But  when 
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they  first  come  under  observation  they  have  very  few  symp- 
toms referable  to  the  thyroid  gland,  except  nervousness,  oc- 
casional tachycardia,  and  possibly  a  loss  in  weight.  But  as 
these  cases  are  kept  under  observation  they  gradually  develop, 
in  a  few  months  or  within  a  year  or  later,  several,  and  finally  all 
the  S3rmptoms  of  a  classical  hyperthyroidism,  as  will  be  illus- 
trated in  two  of  the  following  cases,  where  after  the  presence 
only  of  gastric  symptoms  for  months,  there  gradually  developed 
tremors,  loss  in  weight,  excessive  perspiration,  enlargement  of 
the  thyroid  gland,  increased  basal  metaboHsm,  and  even  exoph- 
thalmos. And  the  patients  then  showed  the  classical  S3rQdrome 
of  hyperthyroidism  as  the  illustrations  show. 

3.  The  third  group  comprises  the  patients  who  show  the 
characteristics  of  the  domination  of  the  adrenals  or  of  the  thyroid 
in  the  endocrine  physiology  of  the  patient. 

The  patients  in  this  group  show  clinical  evidence  objectively, 
and  on  careful  study  of  their  history  that  they  belong  to  a 
group  of  individuals  in  whom  the  adrenal  glands  or  the  thyroid 
dominates  the  function  of  their  endocrines.  These  individuals 
are  called  adrenotropes  and  thyro tropes.  The  adreno tropes 
occur  mostly  among  males,  while  the  thyrotropes  occur  more 
frequently  in  females.  Since  these  glands  are  functionally  very 
active  in  these  patients,  they  are  readily  upset  by  physical  and 
mental  shocks,  infections,  or  injuries.  As  a  result  the  patients  show 
evidence  of  what  we  might  term  "endocrinasthenia."  If  the  adre- 
nal is  involved  we  might  term  the  condition  "adrenalasthenia," 
if  the  thyroid,  "thyroidasthenia."  As  a  result  we  get  the  clin- 
ical evidence  of  deficient  activity  of  the  gland  involved,  plus  the 
signs  of  compensatory  action  of  one  or  several  of  the  other 
glands. 

The  adrenotrope  has  a  tendency  to  excessive  pigmentation. 
This  is  manifested  by  numerous  brownish  areas  on  the  skin, 
mucous  membranes,  and  teeth.  (The  pigmented  spots  are  be- 
Heved  to  be  areas  of  compensatory  chromaffin  tissue  on  account 
of  adrenal  deficiency  or  injury,  as  in  Addison's  disease  for  in- 
stance.) They  have  an  abundant  growth  of  hair  on  the  chest, 
on  the  back,  on  the  abdomen,  and  extremities.    The  hair  of  the 


ROLE  OF  THE  ENDOCRINES  IN  MEDICAL  DISEASES      1 443 

scalp  and  rest  of  the  body  is  inclined  to  be  coarse,  very  curly, 
and  brittle.  It  is  usually  very  dark  in  color  except  in  those 
races  where  dark  hair  is  usual,  when  adrenotropic  hair  is  inclined 
to  be  blonde  or  red.  They  are  apt  to  have  long-pointed  canine 
teeth.  They  are  subject  to  evanescent  changes  in  blood-pres- 
sure; at  times  it  is  very  high  and  at  other  times  it  may  be  ab- 
normally low.  They  are  usually  very  energetic,  aggressive  in- 
dividuals who  take  hfe  very  seriously  and  are  constantly  imder 
mental  tension.  They  usually  come  of  families  subject  to  vascu- 
lar diseases,  arteriosclerosis,  apoplexy,  and  hypertension.  They 
have  a  predilection  for  diseases  such  as  influenza,  diphtheria, 
etc.,  which  tend  to  produce  adrenal  injury. 

This  is  one  of  the  cHnical  t3^es  of  patients  who  complain  of 
gastric  symptoms  without  evidence  of  organic  lesions  and  in 
whom  no  definite  diagnosis  can  be  made.  Because  of  the  asso- 
ciated nervous  symptoms  they  are  diagnosed  as  gastric  neuroses. 
Many  of  these  patients  have  a  hyperacidity  which  I  beheve  in 
most  instances  is  a  temporary  condition,  as  the  hyperacidity 
may  disappear  just  as  readily  as  it  came.  The  gastric  symp- 
toms are  frequently  accompanied  by  low  blood-pressure.  The 
entire  clinical  condition  is  probably  part  of  a  constitutional 
asthenia,  the  result  of  exhaustion  of  the  adrenals,  which  we 
might  term  "adrenal  asthenia."  Since  these  patients  are  adre- 
notropes  and  their  endocrine  physiology  is  dominated  by  the 
adrenal  glands  these  glands  are  the  first  to  become  exhausted  by 
mental  shocks  or  physical  injuries. 

We  know  that  the  adrenals  are  the  great  sensitizers  of 
the  sympathetic  nervous  system.  Consequently,  when  adrenal 
insufi&ciency  occurs  functionally  or  organically,  the  result  is  les- 
sened sensitization  of  the  sympathetic  nervous  system.  All  the 
abdominal  viscera  are  innervated  both  by  the  autonomic  or 
vagus  system  and  by  the  sympathetic  system;  and  there  is  a 
reciprocal  action  between  these  systems.  The  duninished  sensi- 
tization of  the  sympathetic  system,  therefore,  produces  a  state 
of  vagotonia  characterized  by  the  gastric  symptoms,  hyper- 
acidity, etc. 

In  many  of  these  patients  mental  shocks,  nervous  tension. 
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and  subsequent  exhaustion  precede  the  onset  of  the  symptoms. 
We  have  evidence  of  the  relation  of  the  cerebral  cortex  and  the 
adrenals,  particularly  the  cortex  (anencephalic  monsters  have  a 
complete  absence  of  the  adrenal  cortex).  It  seems,  therefore, 
very  probable  that  mental  shocks,  nervous  tension  and  exhaus- 
tion, and  psychic  states  may  also  play  a  role  in  the  production  of 
adrenal  insufficiency  in  the  adrenotrope  as  well  as  the  toxins  of 
various  infections  such  as  diphtheria  and  influenza.  As  a  result 
the  nervous  and  gastric  symptoms  are  produced. 

The  thyrotropes  are  indi\dduals  most  of  whom  are  women, 
whose  endocrine  physiology  is  dominated  principally  by  their 
thyroid  glands.  They  are  usually  rather  thin  women,  inclined 
to  be  tall;  they  rarely  gain  in  weight;  they  have  very  fine,  deHcate 
hair,  their  teeth  are  usually  in  good  condition,  pearly  white  or 
bluish  in  color,  and  their  eyes  are  usually  bright.  They  are 
inclined  to  be  emotional  and  they  readily  show  the  physical 
accompaniment  of  emotions,  such  as  blushing,  tachycardia,  and 
nervousness,  and  they  are  subject  to  fears.  '  They  frequently 
suffer  from  chilblains  and  their  hands  get  cold,  clammy,  and 
moist.  Their  symptoms  may  be  aggravated  at  the  time  of 
menstruation  and  they  frequently  have  amenorrhea  and  other 
menstrual  irregularities.  They  have  a  tendency  to  suffer  with 
sore  throats  and  tonsillitis,  from  which  they  recover  readily,  as 
they  do  from  other  infections  and  the  usual  diseases  of  child- 
hood, from  which,  however,  they  are  relatively  free.  At  times 
the  thyrotropes,  especially  when  they  are  suffering  from  symp- 
toms, may  show  a  slight  tendency  to  obesity,  falling  out  of  the 
hair,  dryness  of  the  skin,  etc. 

Since  the  thyroid  gland  in  these  patients  is  probably  the 
dominant  gland  in  the  endocrine  physiology,  it  is  highly  sensi- 
tized and  readily  suffers  from  mental  and  physical  shocks.  As  a 
result,  we  get  symptoms  of  thyroid  excitation  or  mild  thyroid 
deficiency,  frequently  with  dominant  gastric  symptoms  of  a 
functional  nature  associated  with  disturbance  in  the  gastric 
secretion.  And  it  is  for  these  symptoms  that  many  of  these 
patients  come  under  observation  for  a  so-called  gastric  neurosis, 
which  is  really  part  of  the  general  constitutional  disturbance. 
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The  roentgenographic  findings  in  the  patients  of  the  groups 
I  have  described  are  more  or  less  characteristic.  I  have  had 
roentgenograms  taken  of  the  gastro-intestinal  tract  of  all  the 
frank  cases  of  exophthalmic  goiter  and  h}'perthyroidism  that 
have  come  under  my  observation.  Nearly  all  of  them  have 
shown  a  gastroptosis.  With  the  exception  of  the  cases  that 
showed  definite  signs  of  thyroid  deficiency,  the  cases  in  the 
groups  described  above  showed  a  similar  condition.  The  dis- 
covery of  the  gastroptosis  in  the  roentgenogram  has  often  led  to 
the  ex-planation  that  the  gastric  symptoms  were  due  to  the 
evident  mechanical  condition  of  the  stomach.  I  have  seen  these 
patients  wearing  belts  and  specially  constructed  corsets  for 
years,  but  the  mechanical  condition  of  the  stomach  remained 
the  same.  Furthermore,  there  was  no  relation  between  the 
roentgenographic  appearance  of  the  stomach  and  the  symptoms. 
The  appearance  of  the  stomach  in  the  roentgenograph  always 
remained  the  same  whether  the  symptoms  improved  or  not. 
Consequently,  I  believe  there  is  no  relation  between  the  symp- 
toms and  the  roentgenographic  findings.  Careful  study  of  the 
patients  in  the  above  groups  indicates  that  the  gastroptosis  is 
part  of  their  constitutional  stigma.  It  is  more  than  probable 
that  an  endocrine  disturbance  is  responsible  for  this  mechanical 
condition  of  the  stomach.  But  whether  it  is  due  to  a  pituitary 
deficiency  with  resultant  atony  or  not  it  is  as  yet  difficult  to 
determine.  At  any  rate,  in  my  experience  it  seems  to  be  one  of 
the  characteristic  objective  findings  in  cases  of  hyperthyroidism 
in  the  adreno topes  and  the  thyro tropes.  The  gastric  symptoms 
and  the  secretory  findings  in  the  stomach  of  these  cases  are 
probably  the  result  of  the  endocrine  disturbance  of  which  the 
nervous  symptoms,  the  secretory  disturbance  in  the  stomach, 
and  the  gastric  symptoms  are  merely  part  of  a  general  glandu- 
lar difficulty  which  may  be  a  full-fledged  hyperthyroidism,  an 
incipient  hyperthyroidism  or  thyroid  deficiency,  or  an  endoc- 
rinasthenia  in  an  adrenotropic  or  thyrotropic  individual.  And 
it  is  within  the  realm  of  rational  theoretic  conception,  though 
still  subject  to  proof,  that  this  endocrine  constitutional  basis 
may,  given  the  proper  irritants,  be  the  fertile  soil  upon  which 
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a  gastric  ulcer,  duodenal  ulcer,  or  cholelithiasis  may  be  the 
terminal  results. 

The  therapeutic  indications  in  these  cases  from  an  endocrine 
standpoint  depends  upon  the  group  to  which  the  patient  belongs. 
Endocrine  therapy  is  substitution  therapy.  If  there  is  e\ddence 
of  a  forme  fruste  tj'pe  of  thyroid  deficiency,  the  administration 
of  thyroid  extract  in  small  doses  or,  better  still,  thyroxin  gives 
excellent  results.  If  there  is  evidence  of  hj^perthyroidism  or 
incipient  h\'perthyroidism,  the  patient  should  be  treated  not  so 
much  as  a  gastric  case,  but  as  a  case  of  hyperthyroidism.  The 
patient  should  be  put  at  rest  both  physically  and  mentally  and 
the  diet  should  be  like  that  of  a  hyperthyroid  case.  I  have 
frequently  obtained  good  results  in  these  cases  by  the  use  of 
adrenal  cortex.  This  is  used  on  the  basis  that  overactivity  of 
the  thyroid  and  adrenal  medulla  frequently  go  together.  The 
function  of  adrenal  medulla  and  cortex,  however,  are  antago- 
nistic to  one  another.  Asthenia  and  pigmentation  in  Addison's 
disease  are  probably  due  to  deficient  acti^dty  of  the  adrenal 
cortex.  These  symptoms  are  of  frequent  occurrence  in  cases  of 
hyperthyroidism.  Consequently,  the  adrenal  cortex  is  used  to 
supply  a  deficiency  in  an  attempt  to  overcome  the  overactivity 
of  the  adrenal  meduUa.  This  may  be  combined  with  pituitary 
extract  and  ovarian  extract  in  females,  depending  on  the  con- 
stitutional indications  of  the  patient. 

In  the  adrenotropes  the  s^rmptoms  can  be  controlled  at 
times  with  almost  specific  effect  by  the  use  of  suprarenal  ex- 
tract. The  th>TO tropes  are  treated  in  the  same  manner  as  the 
cases  of  hyperthyroidism  with  gastric  symptoms  as  indicated 
above. 

Case  I.  Hyperthyroidism  Beginning  with  Gastric  Sjmiptoms. 
— K.  C,  a  young  married  woman  of  forty,  came  under  observa- 
tion in  August,  1920,  with  the  following  history:  For  about  two 
years  following  an  attack  of  influenza  she  has  been  having  pains 
in  the  epigastrium  coming  on  usually  after  meals,  accompanied 
at  times  by  vomiting  spells.  About  a  year  ago  the  symptoms 
became  aggravated  and  she  began  to  be  very  nervous.  She 
was  treated  for  stomach  trouble  all  this  time  until  about  six 
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months  ago,  when  she  noticed  that  her  eyes  were  becoming 
more  prominent.  This  became  more  marked,  she  developed 
palpitation  of  the  heart,  and  a  few  months  later  she  noticed  a 
sHght  enlargement  of  the  thyroid.  These  sjrmptoms  have  grad- 
ually increased  and  she  has  since  developed  attacks  of  profuse 
perspiration,  cough,  diarrhea,  profound  weakness,  and  tremors. 
She  had  always  been  well  before  the  onset  of  the  present 
illness.     Her  menstruation  began  at  thirteen  and  has  always 


Fig.  147. — Case  I,  K.  C,  showing  exophthalmos  and  goiter  occurring  one  and 
a  half  years  after  persistent  gastric  neurosis. 

been  regular,  lasting  at  first  about  three  days  and  later  five. 
She  has  been  married  sixteen  years  and  has  had  no  children 
because  she  did  not  want  any. 

Her  parents  are  aHve  and  well;  she  has  four  brothers  and 
sisters,  who  are  all  well.  There  is  no  history  of  any  thyroid 
condition  or  any  other  endocrine  condition  in  her  family. 

The  patient  is  a  rather  thin,  middle-aged  woman  who  is 
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extremely  nervous  and  fidgety.  There  is  no  rash  on  the  skin, 
but  there  is  considerable  pigmentation  about  the  neck  and 
chest.  There  is  a  moderate  exophthalmos,  a  positive  von  Graefe 
and  Stelwag  sign.  The  teeth  are  in  excellent  condition,  pearly 
white  in  color;  the  tonsils  are  not  enlarged.  There  is  a  moderate 
enlargement  of  the  thyroid  gland.     The  chest   is  normal  in 


Fig.    148. — Roentgenogram  of  stomach  of  Case   I,  K.  C,  showing  marked 

gastroptosis. 


shape  and  contour,  the  costal  angle  is  acute.  The  lungs  are 
normal,  the  heart  is  not  enlarged,  but  the  rate  is  130  and  no 
murmurs  are  heard. 

Examination  of  the  abdomen  shows  tenderness  on  pressure 
in  the  epigastrium  with  evidence  of  a  marked  gastroptosis;  the 
lower  border  of  the  stomach  extending  way  down  to  the  level 
of  the  anterior  superior  spine  of  the  ilium.     The  blood-pressure 
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was  systolic  174,  diastolic  78.  Roentgenographic  examination 
showed  a  normal  sella  turcica,  no  enlargement  of  the  thymus, 
no  evidence  of  a  substernal  goiter,  but  a  very  marked  gastrop- 
tosis. 

The  Goetsch  test  gave  a  very  marked  reaction.  The  pilo- 
carpin  test  for  vagotonia  was  negative.  The  basal  metabolism 
was  +80  per  cent. 

The  symptoms  gradually  became  worse,  the  loss  in  weight 
increased,  the  exophthalmos  became  more  marked,  she  began  to 
suffer  with  insomnia,  she  became  delirous  and  the  basal  metab- 
olism went  to  +105  per  cent.,  and  she  developed  into  a  fulmin- 
ating case  of  thyrotoxicosis. 

This  patient  began  to  suffer  with  gastric  symptoms  follow- 
ing an  attack  of  influenza.  Apparently  at  the  onset  there  were 
no  definite  signs  of  hyperthyroidism.  But  since  the  patient  sub- 
sequently developed  a  full-fledged  case  of  hyperthyroidism,  even 
a  thyrotoxicosis,  it  seems  logical  to  consider  the  early  gastric 
symptoms  as  the  first  signs  of  the  hyperthyroidism.  We  can 
explain  the  origin  of  the  condition  on  the  basis  of  the  influenza 
which  preceded  the  onset.  The  influenza  probably  produced 
an  injury  of  the  adrenals,  probably  of  the  cortex,  and  the  thyroid 
condition  developed  as  a  compensatory  phenomenon. 

Case  II.  Hyperthyroidism  Beginning  with  Gastric  Symp- 
toms.— J.  M.,  a  middle  aged  jeweler  of  thirty-nine,  came  under 
observation  in  November,  1920,  with  the  following  history: 
Ever  since  December  4,  1919,  when  he  was  held  up  at  the  point 
of  a  pistol  in  his  store,  though  not  injured,  he  has  been  com- 
plaining of  gastric  symptoms  and  nervousness.  This  began 
with  pain  in  the  epigastrium  appearing  about  two  or  three 
hours  after  meals,  which  gradually  grew  worse  and  were  ac- 
companied by  increasing  nervousness.  He  was  treated  for  the 
stomach  condition  all  this  time  without  any  relief.  About  two 
months  ago  his  nervousness  increased,  he  developed  occasional 
palpitation  of  the  heart,  and  he  noticed  slight  bulging  of  the 
eyes.  About  two  days  before  he  was  referred  to  me  he  took 
about  eight  10-grain  tablets  of  aspirin  to  relieve  the  severe  pain 
in  the  stomach.     The  pain,  however,  became  exaggerated  and 
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he  developed  stiffness  of  the  neck  and  back  and  muscular  twitch- 
ings. 

He  was  never  ill  except  for  an  attack  of  influenza  about 
three  years  ago;  he  denied  venereal  disease. 

The  patient  is  a  heaw  smoker  and  a  ver}'  hard  worker. 
He  works  about  fourteen  to  sixteen  hours  a  day.  He  has  been 
married  fourteen  years,  but  his  wife  has  had  no  children. 


Fig.   149. — Case  II,  J.  M.,  showing  exophthalmos  and  thyroid  enlargement 
occurring  after  two  years  of  persistent  "gastric  neurosis." 


The  patient  is  a  medium-sized  man  who  is  quite  nervous 
and  flushes  readily.  There  is  no  rash  on  the  skin,  but  there  are 
a  few  pigmented  spots  on  the  back  and  chest.  There  is  a 
notable  absence  of  hair  on  his  body  and  his  beard  is  not  very 
thick.  The  pubic  hair  is  of  the  femmine  type,  the  pelvis  ap- 
proaches the  feminine  dimensions,  but  his  external  genitals  are 
normal. 
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There  is  a  moderate  exophthalmos,  the  pupils  are  round, 
equal,  and  they  react  to  light  and  accommodation.  The  tonsils 
are  not  enlarged,  the  throat  is  congested.  The  thyroid  is 
sUghtly  enlarged.  The  lungs  show  no  evidence  of  any  abnormal 
changes.  The  heart  is  not  enlarged,  the  rate  is  rapid,  100, 
but  the  sounds  are  regular,  rhythmic,  and  of  good  muscular 
quality,  and  no  murmurs  are  heard. 


Fig.  150. — Roentgenogram  of  Case  II,  showing  marked  gastroptosis. 
(Note  that  this  cut  is  reversed.) 

Examination  of  the  abdomen  showed  only  tenderness  on 
pressure  in  the  epigastrium  and  evidence  of  a  marked  gastrop- 
tosis, the  lower  border  of  the  stomach  extending  way  down  into 
the  pelvis.  The  extremities  showed  marked  twitching  of  the 
arms,  rigidity,  and  a  fine  tremor. 

The  blood-pressure  was  systolic  115,  diastolic  80.  The  basal 
metabolism  was  +45.    The  Goetsch  test  was  positive. 
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Laboratory  Examination. — The  examination  of  the  urine 
showed  a  specific  gra\dty  1022,  no  albumin,  no  sugar,  and  no 
casts.  The  blood  count  showed  W.  B.  C.  9000,  polynuclears 
62  per  cent.,  large  monoculears  20  per  cent.,  small  lymphocytes 
18  per  cent.,  and  no  eosinophils. 

Roentgenographic  examination  showed  a  very  marked  gas- 
troptosis  and  a  small  sella  turcica. 

This  patient  has  been  sufi'ering  with  gastric  symptoms  and 
nervousness  ever  since  he  was  held  up.  But  since  the  condition 
gradually  grew  worse  and  was  gradually  followed  by  all  the 
characteristic  signs  of  a  hyperthyroidism,  it  seems  probable 
that  the  gastric  sjinptoms  were  really  the  first  signs  of  the 
hyperthyroidism.  It  is  interesting  to  note  the  presence  of  the 
gastroptosis  in  this  as  in  the  other  case.  xA.no ther  interesting 
feature  of  this  case  is  the  fact  that  the  patient  showed  several 
signs  of  a  slight  dyspituitarism,  the  feminine  pubic  hair  and 
feminine  pehis,  the  scanty  hair  growth,  and  the  small  sella 
turcica.  This  has  been  noted  frequently  in  male  h>'perthyroid 
patients,  and  ma}'  bear  a  relation  to  the  fact  that  hyperthyroid- 
ism is  more  common  in  females  than  in  males.  This  patient 
was  put  on  a  rest  cure,  his  diet  regulated,  and  adrenal  cortex 
and  pituitary  extract  were  administered.  Within  four  weeks 
his  gastric  s}Tnptoms  subsided,  his  hyperthyroidism  improved, 
and  his  basal  metabolism  is  now  +14. 

Case  III.  Hyperthyroidism  Beginning  with  Gastric  Symp- 
toms.— B.  B.,  a  young  married  woman,  twenty-six  3-ears  of 
age,  was  admitted  to  the  Lenox  HiU  Hospital  in  July,  1920, 
complaining  chiefly  of  pain  in  the  stomach  and  vomiting,  which 
began  two  weeks  before  admission.  The  pain  is  not  charac- 
teristic, has  no  relation  to  meals,  but  it  is  situated  in  the  right 
hypochondrium ;  it  comes  on  just  as  frequently  when  the  stomach 
is  empty  as  after  meals.  Vomiiting  produces  temporary  relief, 
and  is  usually  followed  by  nervous  weakness.  The  sight  of 
food  would  produce  an  attack  of  nausea  and  vomiting,  the 
vomitus  was  always  greenish  in  color;  occasionally  headaches 
followed  the  vomiting.  The  bowels  were  always  constipated, 
and  were   relieved  by  enemata.     Cathartics  tend  to  aggravate 
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the  symptoms.  She  is  very  thirsty,  and  drinks  large  quantities 
of  water  because  she  thinks  it  is  good  for  her. 

She  had  diphtheria,  typhoid,  and  other  diseases  in  childhood. 
About  a  year  ago  she  was  in  the  hospital  with  very  similar 
symptoms,  which  lasted  for  six  months.  At  that  time  the  con- 
dition was  diagnosed  as  a  gastric  ulcer,  and  the  patient  was 
operated  upon;  a  gastro-enterostomy  was  performed,  but  the 
question  of  ulcer  was  doubtful. 

Menstruation  began  at  thirteen;  was  always  scanty,  lasted 
about  one  day,  but  regular,  and  occasionally  accompanied  by 
severe  pain.     She  had  a  miscarriage  about  three  years  ago. 

The  patient  is  a  young  woman  with  cheeks  flushed  and 
quite  nervous.  The  scalp  is  covered  with  an  abundant  growth 
of  fine  chestnut  colored  hair.  There  is  a  moderate  exophthal- 
mos of  both  eyes.  The  nose  and  ears  show  no  evidence  of 
abnormal  changes.  The  teeth  are  pearly  white  and  in  excellent 
condition.  The  throat  is  congested  and  the  tonsils  are  small 
and  ragged.  The  thyroid  gland  is  moderately  enlarged.  The 
chest  is  symmetric;  the  expansion  good.  The  lungs  show  no 
evidence  of  abnormal  changes.  The  heart  is  moderately  en- 
larged and  beats  very  rapidly,  although  no  murmurs  are  to  be 
heard.     The  costal  angle  is  very  acute. 

The  examination  of  the  abdomen  shows  marked  tenderness 
in  the  right  upper  quadrant.  The  lower  border  of  the  stomach 
extends  about  three  fingerbreadths  below  the  costal  margin. 

The  extremities  show  only  a  very  fine  tremor  of  the  fingers. 

Laboratory  Examination. — The  gastric  analysis  after  an 
Ewald  test-meal  showed  a  free  acidity  of  57  and  a  total  acidity 
of  83,  with  occasional  leukocytes  and  a  few  starch  granules. 
Examination  of  the  stools  was  negative.  The  Wassermann  re- 
action was  negative. 

Radiographs  of  the  gastro-intestinal  tract  show  evidences  of 
a  gastro-enterostomy,  with  a  patent  stoma  and  a  gastroptosis. 

The  adrenalin  reaction  showed  a  very  marked  tremor;  the 
pulse  rose  from  96  to  130,  and  the  blood-pressure  from  sys- 
tolic 105,  diastoUc  80  to  systoHc  115,  diastohc  70.  The  pilo- 
carpin  reaction  showed  no  change  in  the  pulse-rate,  but  a  flow 


1454  A.    S.   BLUMGARTEN 

of  70  c.c.  of  saliva  within  half  an  hour  after  the  injection  of 
^  grain  of  pilocarpin. 

This  patient  was  admitted  to  the  hospital  with  gastric 
sjonptoms,  and  the  only  objective  e\ddence  of  any  gastric  lesion 
was  that  of  an  old  gastro-enterostomy  with  gastroptosis,  and  a 
marked  hyperacidity,  but  on  taking  the  whole  clinical  picture 
into  account,  we  find  the  patient  also  shows  e^ddences  of  hyper- 
th3Toidism.  She  has  a  large  thyroid;  she  has  a  tachycardia; 
she  has  lost  in  weight;  she  has  an  exophthalmos;  she  has  a  fine 
tremor;  she  is  highly  neurotic;  and  she  has  a  positive  Goetsch 
test.  The  basal  metaboHsm  was  not  done,  as  we  had  no  ap- 
paratus at  the  time.  In  other  words,  the  patient  has  a  clinical 
syndrome  of  hyperthyroidism,  with  a  visceroptosis  and  a  hyper- 
acidity; and  since  we  know  that  a  great  many  cases  of  h}-per- 
thyroidism  are  accompanied  by  gastric  s}Tnptoms,  it  is  much 
more  rational  to  assmne  that  this  patient  is  suffering  from  a 
hyperthyroidism  with  dominant  gastric  S3Tnptoms  rather  than 
from  a  so-called  gastric  neurosis  with  hyperacidity. 

Furthermore,  the  patient  was  in  the  hospital  with  an  ap- 
parently similar  history  about  a  year  pre\dous  to  the  present 
illness.  It  therefore  seems  much  more  likely  that  the  patient 
had  the  same  condition  at  that  time.  However,  we  cannot  gain 
any  evidence  from  her  pre\'ious  history  as  to  whether  she  had 
any  thyroid  symptoms  at  that  time  or  not;  but  since  she  has 
them  now  and  since  the  present  condition  is  merely  a  syndrome 
of  h}'perthyroidism,  it  is  probable  that  the  syndrome  a  year  ago 
was  the  same.  Consequently,  we  conclude  that  this  patient 
is  suffering  from  h}perthyroidism  with  dominant  gastric  S}Tnp- 
toms. 

Case  IV.  "Forme  Fruste"  of  Thyroid  Deficiency. — E.  C,  a 
yoimg  woman,  a  stenographer,  aged  twenty-one,  came  imder 
observation  in  Jime,  1920.  She  complains  that  for  the  last  ten 
or  twelve  years  she  has  been  under  weight,  has  lost  appetite,  is 
constipated,  feels  generally  rim  down,  and  has  lost  "pep."  She 
weighs  about  100  pounds  with  her  clothes  on.  Her  hair  has 
been  faUing  out  for  a  number  of  years.  She  has  a  postnasal 
discharge.     She  feels  drowsy  and  tired,  especially  after  eating. 
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She  does  not  perspire  readily,  and  skin  feels  coarse  and  dry. 
She  has  a  scaly  condition  of  the  face.  No  cough  or  expectora- 
tion. Has  epigastric  pains  after  eating.  Had  measles  and 
mumps  in  childhood. 

Menstrual  history  began  at  eleven  years;  regular;  only  lasts 
about  five  days  and  is  very  profuse.  She  feels  irritable  a  few- 
days  before  menstruation. 

The  patient  is  a  rather  thin  young  girl.  The  skin  is  dry  and 
scaly;  there  are  atrophic  spots  over  the  skin  of  the  chest.  There 
is  no  Sergent's  line.  The  scalp  is  covered  with  dry,  coarse  hair. 
The  pupils  are  roimd,  equal,  and  react  to  light  and  accommoda- 
tion. The  nose  and  ears  show  no  evidence  of  any  abnormal 
changes.  The  mouth  and  teeth  are  in  excellent  condition.  The 
throat  is  congested. 

The  lungs  and  heart  show  no  evidence  of  abnormal  changes. 
The  abdomen  shows  little  tenderness  on  pressure  in  the  epi- 
gastrium; the  stomach  is  dilated,  the  lower  border  extending  to 
about  three  fingerbreadths  below  the  lower  level  of  the  navel. 

Roentgenograph  of  the  gastro-intestinal  tract  showed  no  evi- 
dence of  ulceration  or  malignancy  in  the  stomach  or  duodenum. 

The  urine  examination  shows  a  rather  specific  gravity,  with 
an  increase  in  the  phosphates,  but  is  otherwise  negative.  The 
gastric  analysis  shows  an  absence  of  free  acidity  and  a  total 
acidity  of  12.  The  blood  examination  showed:  polynuclears,  46; 
small  lymphocytes,  46;  large  lymphocytes,  8;  eosinophils,  none. 

The  pilocarpin  reaction  showed  a  sHght  change  in  the  pulse 
and  a  secretion  of  55  c.c.  in  half  an  hour.  The  adrenalin  re- 
action was  negative. 

This  patient  complains  chiefly  of  gastric  symptoms;  but  on 
careful  examination  it  seems  evident  that  there  is  no  definite 
evidence  of  a  gastric  lesion;  and  that  the  gastric  symptoms 
together  with  the  other  general  symptoms  are  part  of  a  mild 
thyroid  disturbance.  She  was  put  on  thyroid  extract,  with 
gradual  improvement. 

Case  V.  Thyrotrope  with  Symptoms  of  Thyroid  Irritation 
with  Dominant  Gastric  Symptoms. — F.  H.,  a  young  married 
woman  of  twenty-nine,  came  under  observation  in  August,  1920, 
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with  the  following  history:  She  was  perfectly  well  until  about 
five  years  previously,  when  she  began  to  suffer  with  attacks  of 
indigestion.  These  attacks  are  quite  characteristic.  They  oc- 
cur about  half  an  hour  after  meals  and  last  for  a  week  at  a  time. 
For  the  last  few  years,  however,  she  has  had  an  attack  about 
every  week.  She  describes  the  attack  as  if  a  rock  was  resting 
over  the  sternum,  and  this  produces  severe,  intense  pain  which 
extends  up  to  the  left  shoulder,  and  is  followed  by  severe  belch- 
ing, which,  however,  does  not  relieve  her.  She  feels  as  if  vomit- 
ing would  relieve  her,  but  she  does  not  vomit.  About  three 
years  ago  she  was  under  treatment  for  this  condition,  and  her 
physician  advised  her  to  have  her  appendix  removed,  which 
was  done.  At  the  operation  it  was  found  that  the  appendix 
showed  very  little  if  any  lesion  save  an  occasional  adhesion; 
and  that  she  had  a  movable  colon  and  a  general  visceroptosis. 
Following  the  operation,  however,  she  did  not  improve.  As  a 
rule,  she  is  constipated,  and  the  violent  cathartics  which  she 
occasionally  takes  make  her  feel  worse.  Celery,  apples,  or 
grapes  are  the  types  of  food  that  are  particularly  bad  for  her. 
Eating  candy  or  fruit  between  meals  usually  brings  on  an  attack. 
She  has  had  a  number  of  protein  sensitization  tests  made,  and 
it  was  found  that  she  is  sensitive  to  celery,  lettuce,  and  spinach. 
She  does  not  perspire  readily.  She  complains  that  her  skin  is 
dry  and  her  feet  and  scalp  are  dry.  For  the  last  year  her  hair 
has  been  falling  out,  and  this  has  increased  in  the  last  three 
months.  She  is  and  always  has  been  very  thin,  and  does  not 
gain  in  weight  readily.  She  weighs  about  90  pounds.  She  gets 
tired  very  easily. 

She  had  a  light  attack  of  measles,  pertussis,  and  croup  during 
childhood.  Has  never  had  any  hay-fever.  She  catches  cold 
very  easily,  but  gets  rid  of  it  quickly.  She  had  pneumonia  and 
bronchitis  at  the  age  of  two.  She  began  to  menstruate  at  the 
age  of  sixteen,  and  has  always  menstruated  regularly,  duration 
six  days;  not  painful,  however.  She  always  feels  cold  and  her 
hands  and  feet  are  always  cold. 

Her  father  is  alive  and  well.  He  had  an  attack  of  influenza 
which  "settled  at  the  base  of  his  brain,"  but  is  well  now  at 
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fifty- two  years  of  age.  Mother  is  alive  and  well  at  fifty-one. 
Mother  has  no  history  of  stomach  trouble,  no  history  of  asthma, 
hay-fever,  goiter,  or  pituitary  trouble  in  the  family.  She  has 
five  sisters,  all  of  whom  are  well.  Her  paternal  grandmother 
died  at  the  age  of  seventy-five  of  cancer;  and  her  paternal 
grandfather  died  of  a  chronic  cough  at  the  age  of  eighty-three. 
Her  maternal  grandparents  died  of  old  age. 

Examination  showed  a  thin,  very  nervous  yoimg  woman  of 
medium  stature;  the  skin  dry  and  scaly,  especially  at  the  lower 
part  of  the  abdomen  and  chest.  There  is  a  tendency  to  callous 
formation  on  the  tips  of  the  fingers  and  toes.  There  is  no 
Sergent's  line,  and  there  is  no  unusual  distribution  of  hair. 
She  has  very  fine,  delicate  hair.  The  skin  is  rather  dry;  the 
eyes  show  a  slight  exophthalmos;  the  face  flushed,  the  pupils 
dilated.  The  teeth  are  in  excellent  condition  and  they  have  a 
very  fine  bluish-white  color  and  show  no  evidence  of  decay. 
The  nose  is  Grecian.  Examination  of  the  nose  showed  hyper- 
trophied  middle  turbinates  on  the  right  side.  Tonsils  very 
small;  throat  slightly  congested.  The  chest  is  narrow;  the  costal 
angle  is  acute.  The  lungs  and  heart  are  normal,  except  for  a 
marked  tachycardia;  the  pulse-rate  is  130.  The  oculocardiac 
test  is  positive,  pulse  reduced  to  110,  and  slight  perspiration  of 
the  hands  (indicating  a  vagotonia).  There  is  tenderness  on 
percussion  over  the  spine  of  the  eighth  thoracic  vertebra.  The 
abdomen  is  normal  in  shape  and  contour.  There  is  a  tender- 
ness of  the  entire  epigastrium  and  in  the  left  upper  part  of  the 
abdomen.  The  left  kidney  is  movable.  The  stomach  is 
markedly  dilated,  the  lower  border  extending  to  about  two 
fingerbreadths  below  the  border  of  the  navel.  There  is  shght 
tenderness  on  pressure  on  both  lower  quadrants  of  the  abdomen. 
Liver  and  spleen  not  enlarged.  Otherwise  the  examination  is 
negative. 

The  urine  examination  shows:  evening  specimen  1030,  no 
albumin,  no  sugar.  Morning  specimen:  1025,  no  albumin,  sug- 
gestion of  sugar.  Microscopic  examination  of  both  specimens 
negative,  only  a  moderate  number  of  the  epithelial  cells. 

The  gastric  analysis  showed  a  free  acidity  of  24;  total,  50. 

VOL.  4 — 92 


1458  A.    S.   BLUMGARTEN 

Moderate  number  of  starch  cells  well  digested.  The  Goetsch 
test  was  positive.  The  basal  metaholis7n  was  -{-28  (Jones'  ap- 
paratus). 

The  patient  is  evidently  suffering  from  gastric  symptoms 
especially  referable  to  the  right  upper  hypochondrium.  There 
is  nothing  in  the  history  or  the  physical  findings  at  all  indicating 
any  organic  lesion,  consequently  we  must  include  this  patient 
in  the  group  of  the  so-called  gastric  neuroses. 

A  study  of  the  history  shows  that  this  patient  was  operated 
upon  for  appendicitis,  and  an  appendix  was  removed  which  did 
not  show  much  evidence  of  any  pathology.  The  patient  was 
told  she  had  visceroptosis  and  she  wore  a  belt  for  years  without 
any  improvement  in  her  condition;  and  the  physical  examina- 
tion shows  that  the  anatomic  situation  of  the  stomach  has 
evidently  not  been  materially  changed.  It  seems  likely,  there- 
fore, that  the  patient  has  had  this  visceroptosis  for  years,  and 
that  it  is  merely  a  part  of  her  anatomic  individuality.  On  the 
other  hand,  the  patient  shows  stigmata  of  the  domination  of 
the  thyroid  gland  in  her  physiology;  she  is  thin;  she  is  neurotic; 
she  suffers  from  fears;  she  loves  detail  work;  she  is  aggressive 
and  is  an  intense  and  active  worker.  The  cold  hands,  the 
slight  exophthalmos,  and  the  high  blood-pressure  all  corroborate 
the  domination  of  the  thyroid  gland  in  her  physiology.  The 
visceroptosis  is  another  stigma  of  the  condition.  The  symptoms 
she  is  suffering  from  are  clearly  referable  to  these  endocrine 
glands.  The  patient  is  a  th3rro trope  suffering  from  thyroid 
excitation,  as  is  indicated  by  her  s>Tiiptoms  and  increased  basal 
metabolism,  and  she  has  been  treated  accordingly — put  on  a  rest 
cure,  given  adrenal  cortex — and  gradually  the  symptoms  sub- 
sided and  the  pain  disappeared;  she  began  to  gain  in  weight;  her 
nervousness  cleared  up;  but  her  visceroptosis  remains  and  her 
kidney  is  still  floating.  She  is,  however,  able  to  do  her  work, 
and  functionally  she  is  apparently  perfectly  normal,  although 
anatomically  she  has  certain  stigmata. 

Case  VI.  Thyrotrope  with  Gastric  Symptoms. — 0.  M.,  a 
young  governess,  thirty-three  years  of  age,  came  under  observa- 
tion in  May,  1920,  complaining  that  for  the  last  five  weeks  she 
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has  lost  her  appetite  and  is  constantly  belching  gas.  She  was 
under  treatment  by  a  prominent  gastro-enterologist,  but  her 
condition  did  not  improve.  In  a  few  weeks  before  she  came 
under  observation  she  had  lost  4  or  5  pounds  in  weight.  She 
does  not  vomit.  She  has  had  slight  epigastric  pains  for  two 
days.  The  pain  comes  on  right  after  eating.  The  belching  of 
gas  and  abdominal  distention  is  accompanied  with  constipation. 
The  hair  has  been  falling  out  in  the  last  year.  The  skin  is  dry 
and  scaly,  and  she  does  not  perspire  readily. 

Three  years  previously  she  was  treated  for  a  gastric  ulcer, 
the  chief  symptoms  of  which  at  that  time  were  a  heavy  feeling 
of  the  abdomen  and  constant  belching  of  gas,  but  no  vomiting 
and  no  characteristic  pain.  The  diagnosis  of  ulcer  was  not 
verified,  however,  by  the  roentgenographic  findings. 

The  patient  is  very  nervous,  and  following  her  illness  of 
three  years  ago  she  has  been  complaining  steadily  of  pains  and 
weakness  in  the  calves  of  her  legs. 

She  had  scarlet  fever  as  a  child;  influenza  nine  years  ago. 

Her  menstrual  history  is  normal  except  that  for  the  last 
three  years  the  menstruation  has  been  painful  and  more  frequent, 
lasting  three  or  four  days  at  a  time. 

Her  father  died  of  old  age;  her  mother  died  of  eye  disease. 
She  has  two  sisters,  both  of  them  hving  and  well. 

The  patient  is  a  rather  thin  young  woman,  and  highly 
neurotic;  rather  tall,  with  dark  complexion.  The  skin  is  rather 
dry  and  scaly.  There  are  occasional  pigmented  spots  over  the 
abdomen  and  neck.  The  pupils  of  the  eyes  are  round,  equal, 
and  react  to  Hght  and  accommodation;  there  is  a  slight  exoph- 
thalmos of  both  eyes.  In  the  mouth  the  teeth  are  in  fairly 
good  condition,  but  they  are  short  and  have  flat  surfaces;  the 
throat  is  slightly  congested.  In  the  neck  the  thyroid  is  not 
enlarged.     There  are  no  other  glands  felt. 

The  chest  is  normal  in  shape  and  contour;  the  lungs  are 
normal.  The  heart  is  not  enlarged,  but  the  pulse-rate  is  a 
little  rapid.  Blood-pressure:  systole  120,  diastole  75.  The 
costal  angle  is  very  acute.  There  is  slight  tenderness  on  pres- 
sure over  the  left  lower  quadrant  of  the  abdomen  and  in  the  right 
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h\TDOchondrium,  and  there  is  a  marked  gastroptosis,  the  lower 
border  of  the  stomach  being  only  a  few  fingerbreadths  above 
the  symphysis  pubis. 

The  urine  examination  was  negative.  The  blood  examina- 
tion showed:  polynuclears,  58;  small  lymphocytes,  18;  large 
lymphocytes  20;  eosinophils,  4. 


Fig.  151. — Roentgenogram  of  Case  VI,  O.  M.,  showing  marked  gastroptosis. 


The  gastric  analysis  showed  free  HCl,  43;  total  acidity,  74. 
The  radiogram  of  the  gastro-intestinal  tract  showed  a  tremendous 
gastroptosis,  the  greater  curvature  of  the  stomach  extending 
way  down  to  the  pelvis.     The  basal  metabolism  luas  -i-18. 

This  patient  came  complaining  chiefly  of  gastric  symptoms, 
and  was  at  one  time  treated  for  a  gastric  ulcer  without  any 
relief.  On  physical  examination  she  shows  no  evidence  of  an 
organic  lesion  and  all  the  stigmata  of  a  thyrotrope  with  a  marked 
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gastroptosis.  The  present  condition  is  probably  due  to  thyroid 
irritation.  She  was  put  on  a  proper  diet  and  given  small  doses 
of  suprarenal  extract.  She  has  gained  about  16  pounds  and 
feels  much  improved. 

Case  VII.  Thyrotrope  with  Gastric  Symptoms. — N.  W.,  a 
blond  middle-aged  woman,  about  forty  years  of  age,  came  under 
observation  on  August  28,  1918,  complaining  chiefly  of  gastric 
symptoms.  At  that  time  she  stated  that  two  years  previously 
she  began  to  suffer  from  gastric  eructations  all  day  long.  There 
was  no  definite  pain  and  no  vomiting.  Two  weeks  before  she 
consulted  me  she  had  an  attack  of  continuous  gastric  eructation, 
lasting  for  seven  hours.  There  was  no  headache.  She  was 
always  nervous;  she  never  gained  in  weight;  her  appetite  was 
good.  For  the  last  few  months  she  had  had  cramplike  pains 
after  eating.  She  has  always  perspired  very  little.  She  com- 
plained of  constant  fears. 

The  only  points  in  the  past  history  of  importance  were  that 
in  1904  she  had  had  an  attack  of  so-called  intestinal  obstruc- 
tion, which  was  reUeved  by  catharsis;  and  she  had  had  t3rphoid 
fever  eighteen  years  previously,  at  which  time  she  was  sick  for 
three  months,  but  had  no  complications.  Her  menstrual  history 
had  always  been  normal,  although  for  the  past  few  years  the 
flow  had  been  excessive  and  she  had  been  quite  nervous  just 
before  the  period,  during  which  time  she  suffered  from  so-called 
flushes.  She  had  been  married  for  about  fifteen  years  and  had 
never  had  any  children. 

Physical  examination  at  that  time  showed  a  highly  neurotic, 
nervous  w^oman,  with  slightly  cyanotic  hands.  She  was  con- 
stantly talking  and  active,  and  changing  from  subject  to  sub- 
ject. The  examination  of  the  skin  showed  no  abnormahties. 
The  scalp  was  covered  by  an  abundant  growth  of  blond  hair, 
although  it  was  quite  dry.  Her  pupils  were  round  and  equal; 
somewhat  dilated,  but  no  exophthalmos  was  present.  The  nose 
and  ears  showed  no  abnormal  changes.  In  the  mouth,  the  teeth 
were  in  excellent  condition — bluish  white  in  color  and  showing 
very  little  evidence  of  decay.    The  throat  was  slightly  congested. 

The  examination  of  the  chest  showed  normal  lungs.     The 
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heart  was  not  enlarged,  but  the  rate  was  quite  rapid  and  no 
murmurs  were  heard.  The  pulse  also  was  quite  rapid.  There 
was  no  e\'idence  of  arterial  thickening.  The  blood-pressure  was : 
systolic,  150;  diastoHc,  80. 

It  was  only  when  we  came  to  the  abdomen  that  any  positive 
physical  findings  were  present.  These  consisted  of  a  marked 
visceroptosis,  the  lower  border  of  the  stomach  extending  below 
the  level  of  the  navel,  and  the  right  kidney  was  movable. 

The  examination  of  the  stomach  contents  showed  a  moderate 
increase  of  free  hydrochloric  acid;  otherwise  negative.  The 
urine  examination  showed  a  specific  gravity  of  1018;  no  albimiin; 
no  sugar;  no  indician;  and  microscopically,  only  an  occasional 
white  blood-cell  and  epithelial  cell. 

Roentgenograph  of  the  gastro-intestinal  tract  showed  only  a 
marked  gastroptosia. 

The  adrenalin  reaction  for  sympathicotonia  was  negative. 
The  pilocarpin  reaction  was  positive. 

Basal  metabohsm  +32.5. 

The  patient  complained  evidently  of  a  gastric  lesion,  but 
there  was  nothing  found  to  indicate  that  she  had  a  gall-bladder 
lesion  or  an  ulcer  of  the  stomach;  and  she  had  what  is  ordinarily 
considered  a  gastric  neurosis  with  a  certain  amount  of  secretory 
change  and  visceroptosis.  On  the  other  hand,  the  failure  to 
gain  in  weight,  the  constant  fears,  the  emotional  reaction  and 
flushes,  the  tremors,  and  the  high  blood-pressure,  the  increased 
basal  metabohsm  were  all  indications  of  thyroid  excitation  with 
dominant  gastric  s)rniptoms  in  a  thyrotrope  of  which  the  vis- 
ceroptosis and  floating  kidneys  were  also  the  markings. 

The  patient  came  again  for  observation  about  a  year  later, 
complaining  of  swollen  ankles,  no  headache;  occasional  spots 
before  the  eyes;  no  loss  in  weight;  and  an  exaggeration  of  the 
original  gastric  symptoms.  The  findings  at  this  time  were  the 
same  as  those  of  the  year  before,  except  that  the  skin  was  dry 
and  she  had  a  falling  out  of  the  hair;  in  other  words,  a  certain 
degree  of  thyroid  deficiency. 

Case  VIII.  Adrenotrope  with  Gastric  Symptoms. — B.  F.,  a 
middle  aged  married  man  of  forty- two,  came  under  observation 
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in  October,  1920,  with  the  following  history:  For  the  last  eight 
years  he  has  had  pain  in  the  epigastrium  extending  around 
both  upper  quadrants  of  the  abdomen  to  the  back.     The  pain 
is    usually    worse    after    meals 
and  is  relieved  by  drinking  hot 
milk  or  hot  water.     The  pain 
does    not    radiate    toward   the 
shoulder.     He  has  lost  consider- 
able weight  since  the   onset  of 
the  Ulness.      He  has  occasional 
frontal  headaches,  he  feels  ner- 
vous, his   legs   feel   weak,   and 
he  has  occasional  palpitation  of 
the  heart. 

He  has  never  been  ill  before 
the  onset  of  the  present  illness. 
He  does  not  smoke  or  drink. 
His  father  died  a  year  ago  of  an 
apoplectic  stroke;  his  mother  is 
alive  and  well. 

The  patient  is  a  rather  tall, 
thin  man.  There  is  no  rash  on 
the  skin,  but  there  are  a  num- 
ber of  pigmented  moles  on  the 
back  and  there  is  a  very  profuse 
growth  of  dark  hair  over  the 
chest,  abdomen,  back,  lumbar 
region,  upper  and  lower  extrem- 
ities. The  scalp  is  covered  by 
an  abundance  of  dark  curly  hair 
and  his  beard  is  very  thick.  The 
eyes  have  a  slight  Mongolian 
slant;  the  pupils  are  round, 
equal,  and  they  react  to  light  and 

accommodation.  The  nose  and  ears  are  normal.  The  teeth  are 
in  poor  condition,  the  front  incisors  have  a  flat  surface  and  the 
canines  are  long  and  pointed;  the  tonsils  are  not  enlarged.    The 


Fig.  152.— Case  VIII,  B.  F., 
adrenotrope  with  gastric  symptoms, 
showing  extensive  hair  distribution 
of  chest,  abdomen,  and  extremities. 
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thyroid  is  not  appreciably  enlarged.  The  chest  is  normal  in 
shape  and  contour  and  the  costal  angle  is  acute.  The  lungs 
are  normal,  the  heart  is  not  enlarged,  the  rate  is  about  100,  and 
no  murmurs  are  heard.  The  bolod-pressure  is  systoHc  105, 
diastolic  80. 

Examination  of  the  abdomen  shows  only  tenderness  on  pres- 
sure in  the  epigastrium.  There  is  ptosis  of  the  stomach,  the 
lower  border  extends  to  about  midway  between  the  level  of  the 
navel  and  pubis.     The  extremities  are  normal. 

Laboratory  Examination. — The  urine  had  a  specific  gravity 
of  1020;  it  showed  no  albumin,  no  sugar,  or  casts.  The  analysis 
of  the  gastric  contents  after  an  Ewald  test-meal  showed  a 
free  HCl  62,  total  acidity  of  83.  The  blood  examination 
showed  W.  B.  C.  8000,  polynuclears  64  per  cent.,  small  lym- 
phocytes 27  per  cent.,  large  mononuclears  16  per  cent.  The 
basal  metabolism  was  -{-22  per  cent.  The  Goetsch  test  was 
negative. 

Roentgenographic  examination  showed  only  a  marked  gas- 
troptosis,  but  no  evidence  of  a  gastric  or  duodenal  ulcer. 

This  patient  shows  the  constitutional  characteristics  of  an 
adreno trope:  an  aggressive  temperament,  a  history  of  vascular 
disease  in  his  family,  extensive  hair  growth,  pigmentation,  and 
long-pointed  canine  teeth.  The  nervousness  and  the  low  blood- 
pressure  indicate  an  adrenal  asthenia,  while  the  gastric  symp- 
toms are  probably  due  to  a  vagotonia,  also  the  result  of  adrenal 
insufficiency. 

The  patient  was  put  on  a  rest  cure,  his  diet  was  modified, 
and  small  doses  of  suprarenal  extract  were  given.  The  gastric 
symptoms  have  gradually  subsided,  his  general  condition  has 
improved,  and  he  has  gained  about  9  pounds  in  weight. 

THE  RELATION  OF  THE  PITUITARY  TO  ADOLESCENT  "EPILEPSY" 
AND   NOCTURNAL  ENURESIS 

This  afternoon  I  shall  present  a  number  of  young  adolescent 
patients  sufi"ering  from  "epileptic"  attacks  and  nocturnal  enuresis 
alone  or  together.  I  shall  attempt  to  illustrate  the  role  of  the 
endocrine  system  and  particularly  the  pituitary  gland  in  these 
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conditions.  To  elucidate  the  problem  I  shall  first  discuss 
briefly  the  salient  points  about  the  pituitary  gland.  It  is,  of 
course,  well  known  that  the  pituitary  gland  consists  of  two 
parts:  an  anterior  lobe  of  glandular  structure  and  a  posterior 
lobe  consisting  principally  of  chromaffin  tissue,  with  a  pars 
intermedia  between  the  two.  The  anterior  lobe  plays  an  im- 
portant role  in  the  growth  and  developement  of  the  bony  and 
skeletal  structures  of  the  body  and  later  of  the  genitals.  The 
posterior  lobe  is  closely  related  with  the  function  of  the  genitals, 
with  sugar  tolerance,  and  helps  to  maintain  the  tone  of  in- 
voluntary muscles,  notably  the  uterus  and  the  intestines. 

Overactivity  of  the  pituitary,  particularly  the  anterior  pit- 
uitary, produces  the  characteristic  picture  known  as  acromegaly. 
Acromegaly,  however,  is  not  really  a  disease.  It  is  merely  a 
condition  which  records,  by  the  characteristic  enlargement  of 
the  extremities  and  of  the  hands,  by  the  prominent  supra- 
orbital ridges,  by  the  broad  nose,  by  the  prognathism,  by  the 
increased  interdental  spaces,  by  the  tastes  and  mental  attributes, 
the  fact  that  here  is  an  individual  in  whom  the  pituitary  gland 
was  unbridled  in  its  power  to  regulate  growth  and  development. 
There  are  many  individuals,  however,  who  show  mild  degrees 
of  pituitary  overactivity  not  to  an  extent  that  may  be  called 
acromegalic,  but  who  have  rather  characteristic  broad  features, 
perhaps  disproportionate  extremeties,  early  ossification,  charac- 
teristic teeth,  etc.  Such  an  individual  we  may  term  a  "pitui- 
trope,"  to  indicate  that  the  pituitary  gland  has  played  a  domi- 
nant role  in  his  endocrine  physiology.  He  often  has  other 
characteristics  to  indicate  this  role,  such  as  fondness  for  music, 
characteristic  appetite,  etc.,  characteristic  disease  susceptibihties, 
to  arthritides,  to  gout,  to  syphilis,  etc.  (the  latter  probably  due 
to  the  rather  active  genitals).  But  all  these  markings  and  sus- 
ceptibilities are  fixed  and  are  probably  not  amenable  to  treat- 
ment. 

Frohlich's  disease,  or  adiposogenitalis,  is  the  reverse  con- 
dition of  acromegaly,  and  is  probably  due  to  deficient  secretion 
of  both  anterior  and  posterior  lobes  of  the  pituitary.  Since  the 
pituitary  regulates  bony  and  skeletal  growth  and  development 
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lessened  activity  of  the  pituitary  is  manifested  by  deficient 
bony  growth  and  by  deficient  genital  development.  If  the  dys- 
pituitarism  occurs  before  complete  adolescence  the  bony  and 
genital  stigmata  are  manifest,  but  if  it  occurs  after  adolescence 
only  the  genital  changes  are  manifest.  The  faulty  genital 
development  which  is  present  both  in  the  pre-  and  post-adoles- 
cent types  consists  of  failure  of  the  genitals  to  approach  their 
adiilt  characteristics  associated  with  the  secondary  character- 
istics of  the  opposite  sex.  In  males  the  skin  is  smooth  and 
soft,  there  is  a  scanty  growth  of  beard,  the  breasts  are  large, 
the  pubic  hair  has  a  straight  upper  border,  as  in  the  female, 
and  there  is  a  tendency  to  increased  deposit  of  fat  around  the 
body  and  over  the  buttocks  and  the  pehds  approaches  the  female 
type,  there  is  delayed  ossification  of  the  epiphyses,  and  there 
is  a  general  lack  of  muscular  tone.  In  the  female,  on  the  other 
hand,  the  genitals  are  infantile  in  type,  the  skin  is  coarse  and 
there  is  a  greater  tendency  toward  hairiness,  a  tendency  toward 
the  growth  of  a  beard,  the  breasts  are  small  and  atrophic,  the 
bony  prominences  are  more  marked,  and  the  pelvis  has  more 
the  measurements  of  the  male,  the  pubic  hair  assmnes  the 
masculine  pyramidal  border,  and  there  are  menstrual  disturb- 
ances, such  as  delay  in  the  beginning  of  menstruation,  amenor- 
rhea, sterility,  etc.,  and  lack  of  muscular  tone. 

Roentgenograms  of  the  skull  shows  in  the  classical  cases 
the  large  sella  turcica  in  the  acromegalic  and  the  small  one  in 
the  dyspituitary  case. 

In  adults  a  classical  Frohlich  syndrome  minus  the  bony 
characteristics  may  occur  suddenly,  usually  associated  with  the 
focal  s}Tnptom,  bitemporal  hemianopsia,  as  the  result  of  a  pit- 
uitary tumor. 

Between  a  classical  case  of  dyspituitarism  and  the  normal 
individual  there  may  be  many  degrees  of  pituitary  deficiency. 
The  cases  may  be  characterized  only  by  dwarfism;  they  may 
occur  without  adiposity  or  with  very  slight  faulty  genital  de- 
velopment. 

Since  normal  genital  development  is  dependent  upon  normm 
function  of  the  pituitary  it  becomes  almost  an  endocrine  axioa 
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that  defective  genital  development  indicates  in  most  instances 
dyspituitarism.  As  a  rule,  this  genital  development  does  not 
occur  alone,  but  on  careful  examination  other  signs  of  dyspitu- 
itarism may  usually  be  found.  The  defective  development  of  the 
genitals  may  occur  to  a  very  slight  degree,  consisting  only  of  a 
feminine  pelvis  with  feminine  pubic  hair,  but  the  genitals  may 
be  apparently  normal  and  functionate  normally;  or  the  patient 
may  be  sterile.  On  the  other  hand,  the  penis  may  be  small  and 
the  testicles  may  be  undescended.  I  beheve  undescended  testes 
should  be  regarded  as  a  stigma  of  dyspituitarism.  For  in  de- 
velopment of  the  testes  two  things  occur,  normal  development 
and  descent  into  the  scrotum,  through  the  inguinal  canal,  and  a 
failure  of  the  inguinal  canal  to  occlude  may  also  be  regarded  as 
such  a  stigma.  If  there  is  defective  development  of  the  testes 
not  only  will  the  testes  be  small  and  atrophic,  but  they  will 
also  fail  to  descend  completely  into  the  scrotvun.  And  it  is 
well  known  that  undescended  testes  are  usually  atrophic  testicles. 
(How  futile  from  a  functional  standpoint  is  therefore  the  opera- 
tion to  anchor  it.)  But  the  extent  of  its  descent  has,  however, 
no  relation  to  the  functional  ability  of  the  undescended  testicle. 
I  have  seen  testes  that  were  almost  in  the  abdominal  wall  be 
more  useful  functionally  than  those  that  were  almost  entirely 
in  the  scrotum.  The  function  is  dependent  on  the  degree  of 
atrophy.  H}'pospadias  may  be  regarded  as  another  stigma  of 
dyspituitarism. 

In  females  dyspituitarism  is  characterized  not  only  by  the 
bony  and  skeletal  changes,  but  by  the  e\ddence  of  defective 
genital  development.  This,  as  in  the  male,  may  only  be  very 
slight  or  very  marked,  with  any  mmiber  of  gradations  between. 
I  have  seen  cases  with  a  masculine  pelvis  and  complete  absence 
of  the  uterus  and  adnexa.  The  more  common  types,  however, 
show  an  infantile  uterus,  with  complete  amenorrhea,  or  periodic 
amenorrhea,  or  sterility,  or  one  child  sterility,  etc.,  together  with 
many  of  the  skeletal  changes.  I  believe  the  so-called  rachitic 
pelvis  in  most  instances,  without  a  history  of  rickets,  is  really  a 
stigma  of  dyspituitarism.  These  patients  are  usually  stout,  the 
so-called  rachitic  pelvis  is  really  a  masculine  pelvis.     During 
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labor  these  patients  have  uterine  inertia  and  they  usually  have 
no  milk  in  the  breast — all  pituitary  stigmata. 

An  acromegalic  individual  may  subsequently  develop  symp- 
toms of  dyspituitarism,  probably  the  result  of  the  failure  of  a 
large  pituitary  to  erode  the  sella  turcica,  with  resultant  pitui- 
tary atrophy. 

The  characteristic  pituitary  markings  of  an  individual,  and 
the  same  holds  true  for  all  endocrine  stigmata,  are  usually 
transmitted  to  the  children.  The  factors  that  influence  hered- 
ity, however,  are  very  complex,  but  the  point  that  is  of  interest 
in  this  discussion  is  the  fact  that  the  specific  over-  or  under- 
activity of  an  endocrine  gland  is  not  transmitted,  but  only  the 
dominant  gland  is.  For  example,  an  acromegalic  may  give 
birth  to  dyspituitary  dwarfs  or  to  dwarfs  and  acromegalics.  A 
dyspituitary  dwarf,  if  not  sterile,  may  give  birth  to  an  acro- 
megalic, a  thyrotrope  may  give  birth  to  a  cretin,  etc. 

The  patients  I  wish  to  present  are  adolescent  boys  who  came 
under  observation  for  more  or  less  the  same  symptoms:  mild 
attacks  of  epilepsy,  fainting  spells,  and  nocturnal  enuresis.  The 
history  given  was  usually  that  the  boy  had  attacks  of  fainting 
spells  during  which  he  fell  to  the  floor  and  remained  unconscious 
for  five  to  fifteen  minutes,  followed  by  drowsiness.  Occasion- 
ally they  would  have  a  mild  "fit,"  with  twitching.  Although 
they  varied  in  age  from  eleven  to  seventeen  years,  they  would 
still  wet  the  bed  at  night.  Careful  examination  of  these  patients 
failed  to  reveal  any  evidence  of  any  visceral  disease,  and  a 
thorough  examination  of  the  nervous  system  failed  to  reveal  any 
evidence  of  organic  disease  of  the  nervous  system.  A  diagnosis 
of  idiopathic  epilepsy  and  nocturnal  enuresis  was  made,  and  they 
were  referred  for  endocrine  investigation. 

If  we  study  cases  of  classical  dyspituitarism  or  Frohlich's 
syndrome  in  adolescent  children  it  is  frequently  found  that 
nocturnal  enuresis,  fainting  spells,  "fits,"  and  mental  backward- 
ness form  part  of  the  clinical  syndrome.  When  we  examined 
the  boys  who  came  under  observation  because  of  these  symptoms 
we  found  that  they  showed  signs  of  dyspituitarism,  though  in 
some  cases  not  very  marked;  one  boy  was  a  classical  Frohlich 
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type,  others  were  mild  cases  of  dyspituitarism,  and  one  showed 
acromegalic  characteristics  with  dyspituitary  symptoms.  Con- 
sequently, it  was  rational  to  consider  these  patients  as  cases  of 
dyspituitarism  in  which  the  dominant  symptoms  were  the  fits, 
the  fainting  spells,  and  the  enuresis. 

Now  as  to  the  explanation  of  the  symptoms,  the  nocturnal 
enuresis  can  be  readily  explained.  Since  the  enuresis  is  physio- 
logic in  infancy  and  since  dyspituitarism  is  characterized  by 
faulty  development,  it  is  natural  for  some  of  the  early  physio- 
logic characteristics,  such  as  the  enuresis,  to  persist.  The  other 
symptoms  caimot  be  explained  so  readily,  but  the  fact  that  the 
only  objective  findings  are  those  of  dyspituitarism,  and  since 
the  same  symptoms  occur  frequently  in  classical  Frohlich  cases, 
it  is  logical  to  consider  the  whole  picture  as  dyspituitarism. 
This,  therefore,  presents  a  guide  for  endocrine  therapy  which 
consists  of  feeding  these  patients  whole  pituitary  gland,  and 
very  frequently  with  excellent  results. 

To  emphasize  the  salient  features  of  constitutional  pituitary 
markings,  I  shall  first  present  a  few  classical  pituitary  cases  and 
then  demonstrate  the  others  indicating  their  pituitary  markings. 

Case  I.  Acromegalic  with  Supervening  Dyspituitarism. — 
M.  A.,  a  young  married  man,  twenty-eight  years  of  age,  has 
been  married  three  years,  has  had  no  children.  His  wife  was 
examined  by  several  gynecologists  and  found  to  be  normal. 
The  patient  himself  was  examined  by  his  family  physician,  who 
found  no  spermatozoa  in  his  semen.  He  has  been  gaining 
weight  steadily,  especially  since  he  was  married.  He  has  had 
headaches  occasionally  since  the  age  of  sixteen;  these  were 
usually  frontal  and  temporal  in  character,  and  occasionally  on 
the  top  of  the  head.  He  has  had  occasional  dizzy  attacks  since 
1916. 

In  July,  1916,  while  on  the  Mexican  border  with  a  National 
Guard  Regiment,  he  had  a  severe  gastro-intestinal  attack.  His 
previous  history  is  simply  that  at  the  age  of  three  his  face  was 
infected,  leaving  an  extensive  scar,  and  his  teeth  have  decayed 
readily  since  then.  "The  teeth  decay  from  the  inside"  and  get 
loose,  and  he  pulls  them  out  very  readily.     Otherwise,  his  history 
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is  negative.  He  has  been  an  excellent  worker  and  has  led  a 
rather  inactive  sexual  life.  He  does  not  care  for  alcohol;  does 
not  smoke,  for  smoking  makes  him  very  dizzy.  He  is  very 
susceptible  to  alcohol,  one  glass  of  beer  makes  him  very  drunk. 


Fig.  153. — Anterior  and  posterior  view  of  Case  I,  M.  A.,  of  acromegaly  with 
dyspituitarism.     Note  the  broad  pelvis  and  the  feminine  pubic  hair. 


Both  parents  are  alive  and  both  very  tall.  Has  four  brothers 
and  four  sisters,  all  tall,  and  very  strong  and  athletic. 

The  patient  is  a  very  tall,  blond  young  man;  he  has  a  broad 
nose  and  square  jaw,  and  prominent  supra-orbital  ridges.    He 
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has  a  scar  on  the  inferior  maxilla.  The  teeth  are  in  very  poor 
condition;  the  upper  incisors  and  nearly  all  the  front  teeth  are 
missing;  the  lower  teeth  are  in  poor  condition,  and  there  is  an 
increase  in  the  dental  spacing  between  the  teeth.  The  tonsils 
are  submerged. 

The  skin  is  very  soft  and  deUcate,  and  shows  no  pigmenta- 
tion, and  there  is  a  great  sparsity  of  hair  both  on  the  face 
and  over  the  body;  he  shaves  only  occasionally.    There  is  no 


Fig.  154. — Roentgenogram  of  skull  of  M.  A.,  showing  large  sella  turcica. 

Sargent's  line.  The  thyroid  is  not  enlarged.  The  chest  is 
broad,  but  the  costal  angle  is  rather  wide.  The  heart  and 
lungs  are  negative. 

The  abdomen  is  pendulous;  the  pelvis  is  feminine  in  shape 
and  width;  the  pubic  hair  is  feminine  in  character  and  distribu- 
tion.    The  testes  are  very  small  and  atrophic. 

The  extremities  are  long  and  out  of  proportion  to  the  torso. 
The  pulse  is  68.    The  blood-pressure  is :  systolic,  140 ;  diastoHc,  80. 
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Laboratory  Examinations. — The  urine  is  negative.  Blood 
count:  polynuclears,  57;  small  lymphocytes,  32;  large  lympho- 
cytes, 11. 

The  roentgenogram  showed  the  sella  turcica  to  be  very 
large  and  broad. 

This  patient  shows  the  characteristic  pituitary  markings. 
He  has  the  characteristic  stigmata  of  acromegaly.  Subsequently 
there  has  supervened  signs  of  pituitary  deficiency,  namely,  the 
genital  atrophy  and  the  sterility. 

Case  n.  Frohlich's  Syndrome  with  Epileptic  Fits  and  Noctur- 
nal Enuresis. — S.  K.,  a  boy  of  thirteen  years,  came  imder  observa- 
tion in  October,  1920,  complaining  that  for  the  last  four  years 
he  had  been  having  fainting  spells,  which  came  on  in  attacks. 
At  fijst  the  attacks  would  occur  every  two  or  three  weeks;  now 
they  occur  almost  every  week.  The  attacks  come  on  suddenly; 
he  becomes  dizzy,  has  pain  in  his  stomach,  in  the  neck,  and  eyes, 
and  falls  to  the  floor  unconscious,  and  occasionally  has  a  real 
convulsion.  At  times  he  has  periodic  headaches,  without  real 
fainting  spells.  Usually  before  the  attack  comes  on  he  has 
supra-orbital  headache.  Otherwise  there  is  nothing  in  the  his- 
tory that  is  at  all  relevant. 

The  boy  still  goes  to  school;  he  has  never  been  bright,  but 
since  the  occurrence  of  the  attacks  he  has  not  been  at  the  head 
of  his  class  as  he  was  form.erly.  He  had  three  attacks  of  diphthe- 
ria in  three  consecutive  years,  the  first  time  at  the  age  of  three, 
then  at  four  and  five.  Had  pneumonia  at  the  age  of  sLx.  Had 
measles  in  infancy.  Had  a  normal  birth,  but,  as  his  mother  ex- 
pressed it,  he  "looked  like  a  fish  at  first,"  but  this  physiognomic 
feature  subsided  very  soon.  He  began  to  walk  at  the  age  of  two 
and  a  half  years.  His  teeth  began  to  appear  at  the  age  of  two 
years.   He  is  very  fond  of  sweets.    He  still  has  nocturnal  enuresis. 

His  father  is  alive,  but  has  "stomach  trouble.''  His  mother  is 
alive  and  well.  There  is  one  sister,  younger  than  the  patient, 
ten  years  of  age,  who  is  perfectly  well  except  for  a  chronic  rash 
on  the  skin. 

The  paternal  grandparents  are  alive;  the  grandfather  is 
seventy,  the  grandmother,  seventy-one.     The  grandfather  has 
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cardiac  trouble.  He  has  one  paternal  uncle  and  one  paternal 
aunt,  both  perfectly  well.  His  maternal  grandparents  died  in 
Austria  during  the  war.  The  boy's  mother  has  three  brothers 
who  are  perfectly  well. 


Fig.  155. — Case  II,  S.  K.,  classical  Frohlich  type  of  dyspituitarism  complain- 
ing of  epileptic  attacks. 

The  boy  is  rather  tall,  inclined  to  be  stout,  and  has  a  very 
high-pitched  voice.  His  face  is  smooth  and  well  filled  out, 
resembling  that  of  a  girl;  he  has  beautiful  red  cheeks  and  blue 
eyes.  The  pupils  are  round,  equal,  and  react  to  light  and 
accommodation.  In  the  mouth  the  teeth  are  very  small  and 
the  lateral  incisors  are  rudimentary  and  pointed.  The  tonsils 
VOL.  4—93 
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are  large,  submerged,  and  congested.  The  skin  is  soft,  smooth, 
and  delicate,  resembling  that  of  a  girl,  and  there  is  a  very  faint 
subcuticular  network  of  redness  under  the  skin.  The  hands  are 
slightly  cyanotic,  and  there  are  a  number  of  dilated  veins  imder 
the  skin  of  the  chest  and  abdomen. 

The  lungs  and  heart  are  normal.  The  breasts  are  enlarged; 
the  nipples  are  prominent.  The  abdomen  shows  an  increased 
amount  of  subcutaneous  fat,  and  the  abdominal  wall  is  pendu- 


Fig.  156. — Roentgenogram  of  skull  of  Case   II,  S.  K.,  showing  small  sella 

turcica. 


lous  and  overhangs  the  groins.  There  are  numerous  longitidu- 
nal  striae  in  both  groins  and  in  the  suprapubic  region.  The 
abdominal  viscera  are  normal;  the  peh^s  is  broad  and  feminine 
in  character.  The  genitals  are  very  small  and  the  pubic  hair  is 
very  scant,  and  the  suprapubic  fat  resembles  the  mons  veneris. 
There  is  a  very  small  rudimentary  penis,  and  the  median  scrotal 
ridge  is  inverted,  and  the  testes  are  very  small  and  atrophic. 
The  lower  extremities  are  adipose,  and  he  has  flat-feet. 
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The  roentgenogram  of  the  sella  turcica  shows  a  very  small 
rudimentary  sella,  and  the  roentgenograms  of  the  hands  show 
delayed  ossification  of  the  epiphyses. 

Basal  metaboHsm  —12  per  cent. 

This  patient  complains  chiefly  of  the  so-called  fainting 
spells,  and  occasional  nocturnal  enuresis.  The  fainting  spells 
are  probably  a  mild  form  of  epileptic  attacks. 


Fig.  157. — Roentgenogram  of  hands  of  S.  K.,  Case  II,  showing  delayed  ossifi- 
cation of  epiphyses. 


On  physical  examination,  however,  the  boy  shows  very 
marked  genital  atrophy,  and  all  the  secondary  sexual  charac- 
teristics are  feminine  in  character.  In  other  words,  the  genital 
atrophy,  the  feminine  sexual  characteristics,  the  adiposity  and 
the  delayed  ossification  of  the  epiphyses  are  merely  signs  of  a 
pituitary  deficiency,  which  is  corroborated  by  the  small  atrophic 
sella  turcica.  Consequently,  the  enuresis  and  the  fainting 
spells  are  associated  with  evidences  of  dyspituitarism ;  and  we 
have,  therefore,  sufficient  reason  to  explain  the  epileptic  attacks 
and  the  enuresis  on  the  basis  of  pituitary  deficiency.      The 
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patient  is  still  on  pituitary  feeding  and  the  attacks  have  markedly 
lessened  in  frequency  and  severity,  while  the  enuresis  has  com- 
pletely disappeared. 

Cases  III,  IV,  V.  Three  Brothers  with  Hereditary  Dyspitui- 
tarism. — F.  K.,  young  man  of  twenty-four;  L.  K.,  aged  seventeen; 


Fig.  158.— Cases  III,  IV,  V,  F.  K.,  L.  K.,  and  J.  K.     Three  brothers  showing 
hereditary  dyspituitarism. 

J.  K.,  aged  fifteen — three  brothers,  who  came  under  observa- 
tion in  March,  1920,  because  their  mother  noticed  that  ever 
since  birth  these  boys  had  not  developed  properly,  and  the 
younger  two  would  get  fainting  spells. 

They  were  normal  at  birth,  but  L.  K.  had  not  begun  to  walk 
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until  the  age  of  two.  They  were  always  well  behaved,  never 
given  to  much  mischief.  They  were  all  very  susceptible  to 
warm  weather,  and  did  not  stand  cold  very  well,  and  always 
had  cold  feet.  They  got  tired  easily,  and  they  did  not  perspire 
readily.  The  youngest  of  the  three  has  a  tendency  to  develop 
headaches  in  warm  weather,  and  until  a  few  years  ago  he  had 
nocturnal  enuresis. 

They  had  the  usual  illnesses  of  childhood,  and  the  youngest 
had  scarlet  fever,  but  the  others  did  not.  None  of  them  smoke, 
and  they  do  not  care  for  tobacco. 

There  are  four  older  brothers  who  are  all  perfectly  normal. 
The  father  died  of  an  alcohoHc  gastritis.  He  was  a  periodic 
drinker  at  first,  and  later  on  became  a  constant  drinker.  Alco- 
hol was  largely  responsible  for  his  death.  The  mother  is  hving 
and  fairly  well.     She  is  a  very  thin  woman. 

Examination  showed  the  following:  F.  K.  is  5  feet,  2  inches. 
L.  K.  is  4  feet,  9  inches.    J.  K.  is  5  feet,  1  inch. 

None  of  them  have  any  growth  of  hair  on  the  face  or  body. 
L.  K.  has  prominent  supra-orbital  ridges.  The  skin  is  soft, 
smooth,  and  not  covered  by  hair.  No  glandular  enlargement. 
The  thyroid  is  not  enlarged.  The  teeth  of  all  three  show  over- 
lapping in  both  upper  and  lower  sets.  They  are  all  freckled. 
The  limgs  and  hearts  of  all  three  are  sound.  The  genital  glands 
are  all  small  and  rudimentary,  and  there  is  a  very  scant  growth 
of  pubic  hair. 

The  roentgenograms  show  very  diminutive  sella  turcicae. 

The  blood-pressure  was  as  follows:  F.  K.,  systolic,  110; 
diastolic,  65.  L.  K.,  systoHc,  100;  diastoHc,  60.  J.  K.,  systolic, 
90;  diastoHc,  55. 

The  blood-sugar  was  within  normal  limits  in  all  three. 

Basal  metaboHsm:  F.  K.  -i-6  per  cent.  L.  K.  —8  per  cent. 
J.  K.  -f  10  per  cent. 

The  roentgenographs  of  their  chests  showed  no  enlargement 
of  the  thymus. 

These  three  brothers  show  the  characteristic  markings 
of  pituitary  deficiency — the  feminine  character  of  the  skin,  of 
the  pelves,  the  lack  of  development,  the  scant  hair,  the  stunting 
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in  growth,  they  are  all  undersized,  and  the  marked  genital 
deficiency — all  of  which  are  evidences  of  pituitary  deficiency, 
which  seems  to  be  corroborated  by  the  roentgenographs  of  the 
skull,  shoems  to  be  diminutive  sella  turcicae. 

It  is  of  interest  to  account  for  this  congenital  dyspituitarism, 
with  the  secondary  markings.  Consequently,  we  studied  the 
markings  of  the  mother,  and  found  that  though  she  had  no 


Fig.  159. — Roentgenogram  of  mother  of  Cases  III,  IV,  V,  showing  small  sella 

turcica. 


genital  atrophy,  she  nevertheless  showed  very  marked  overlap- 
ping teeth,  and  a  diminutive  sella  turcica.  Consequently,  we 
assumed  that  the  mother  had  a  very  small  pituitary  which, 
however,  was  not  of  a  sufficient  degree  to  produce  genital  atro- 
phy. The  boys  evidently  inherited  these  pecuHar  maternal 
markings,  since  they  showed  the  pituitary  characteristics  and  the 
same  characteristics  of  the  teeth.   -Tn  the  beginning  of  their  par- 
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ental  married  life  the  father's  characteristics  were  evidently  domi- 
nant, since  the  first  four  children  are  apparently  normal.  But 
since  the  father  was  alcoholic  his  dominant  characteristics  be- 
came weakened,  and  later  the  mother's  characteristics  becamt 
dominant,  as  is  indicated  in  the  last  three  children.  But  since 
genetic  characteristics  become  intensified  in  succeeding  genera- 
tions, they  have  shown,  in  addition,  the  secondary  genital 
changes. 

Case  VI.  Case  of  "Epileptic  Fits,"  Nocturnal  Enuresis, 
and  Backwardness,  with  Dyspituitary  Markings. — M.  Z.,  a  boy 
of  eleven  years,  came  under  observation  in  October,  1920,  with 
the  following  history:  He  was  perfectly  well  until  a  year  ago, 
when  he  had  a  cold,  with  cough  and  expectoration,  lasting  a 
few  weeks.  The  cold  subsided,  but  a  few  weeks  later  he  began 
to  suffer  with  bedwetting,  which  has  persisted  ever  since,  and 
has  recently  growTi  worse.  His  condition  was  not  improved, 
and  several  months  ago  he  went  to  a  prominent  pediatrist,  who 
advised  that  he  be  sent  to  a  camp,  but  this  did  not  relieve  the 
bedwetting.  About  two  months  ago,  in  addition  to  the  bed- 
wetting,  he  began  to  suffer  with  intense  supra-orbital  headaches 
and  attacks  of  dizziness  and  fainting  spells,  coming  on  in  the 
daytime.  These  attacks  have  been  considered  by  all  the  phys- 
icians who  have  seen  him,  including  the  prominent  pediatrist,  as 
a  mild  form  of  epilepsy.     He  is  always  constipated. 

The  patient  was  always  a  weak  child.  He  began  to  walk  at 
the  age  of  a  year  and  a  half.  The  only  disease  he  had  in  child- 
hood was  measles,  though  he  has  always  been  subject  to  colds, 
and  had  large  tonsils  and  adenoids,  which  were  removed.  The 
patient  is  a  Jewish  boy,  but  it  was  not  necessary  for  him  to  be 
circumcised,  as  he  was  born  with  a  very  small  prepuce.  He 
has  always  been  backward  at  school.  He  is  now  in  class  5  B, 
with  all  the  children  in  his  class  of  about  the  same  age,  but  he  is 
at  the  foot  of  the  class. 

He  is  very  fond  of  meats,  but  not  so  fond  of  sugar. 

His  mother  is  aHve  and  well,  except  that  she  suffers  from 
severe  attacks  of  migraine.  She  has  four  brothers  and  three 
sisters,  every  one  of  whom  has  attacks  of  migraine.    His  mater- 
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nal  grandmother  also  suffered  from  attacks  of  migraine.  His 
maternal  grandfather  died  at  the  age  of  forty-five,  probably  of 
some  cardiovascular  disease.  The  patient  himself  has  two 
brothers  and  three  sisters,  all  younger,  and  well.  Two  older 
brothers  died  of  cerebrospinal  meningitis.  His  paternal  grand- 
parents lived  to  old  age,  the  grandfather  dying  at  the  age  of 
seventy-eight ;  his  paternal  grandmother  is  still  alive  at  seventy- 
nine  years  of  age  and  in  such  excellent  health  that  she  has 
survived  the  severe  conditions  in  the  war  zone  for  the  last  six 
years  and  has  come  over  to  this  country  alone. 

He  is  a  rather  thin  boy,  undersized,  and  somewhat  stupid, 
apparently  not  sick.  His  lower  jaw  protrudes,  but  it  is  narrow; 
the  superior  maxillae  are  narrow;  his  eyebrows  are  very  heavy; 
the  hair  is  unusually  profuse,  and  there  is  a  growth  of  hair  join- 
ing both  eyebrows.  The  skin  is  soft  and  rather  smooth  and 
delicate,  and  there  is  a  very  fine  hairy  growth  on  the  dorsal 
surface  of  both  forearms.  The  teeth  have  wide  interdental 
spacing.  The  tonsils  are  absent.  The  uvula  is  spht.  There  is 
an  occasional  pigment  spot  over  the  right  clavicle  and  on  both 
forearms. 

Lungs  and  heart  normal.  Blood-pressure:  systolic,  100; 
diastolic,  80.     The  abdomen  is  negative. 

He  has  a  very  small  penis.  No  pubic  hair.  The  testes  are 
normal  in  size,  but  are  undescended.     He  has  a  hypospadias. 

The  roentgenograph  shows  a  very  small  sella  turcica. 

Basal  metabolism  —  7  per  cent. 

This  patient,  who  complains  of  nocturnal  enuresis  and  of 
fainting  attacks  which  are  considered  to  be  mild  epileptic 
attacks,  shows,  as  the  only  objective  findings,  signs  of  deficient 
development,  namely,  he  is  undersized;  his  mentality  is  below 
par,  he  has  undescended  testes,  and  has  a  rudimentary  penis, 
a  hypospadias,  and  a  split  uvula. 

The  undescended  testes  can  be  considered  as  a  slight  sign  of 
genital  deficiency,  for  normally  the  testes  descend  into  the 
scrotum,  and  if  there  is  an  interference  with  the  development  of 
the  testes  there  is  also  a  limitation  in  its  descent.  Consequently, 
undescended  testes  are  always  undeveloped  testes,  and  unde- 


ROLE   OF   THE   ENDOCRINES   IN   MEDICAL   DISEASES      1 48 1 

veloped  testes  indicate  pituitary  deficiency.  Furthermore,  the 
patient  also  has  other  pituitary  stigmata,  such  as  protuberant 
lower  jaw,  the  bushy  eyebrows,  the  increased  interdental  spacing, 
and  the  narrow  superior  maxilla?. 

Incidentally,  there  are  other  signs  of  deficient  development, 
the  hypospadias,  the  spht  uvula,  and  the  roentgenogram  of  the 
sella  turcica  corroborates  the  pituitary  deficiency. 

We  therefore  can  conclude,  on  the  basis  of  the  objective 
findings,  that  the  attacks  of  epilepsy  and  the  nocturnal  enu- 
resis are  merely  symptoms  of  pituitary  deficiency.  The  patient 
has  been  on  intensive  pituitary  feeding  for  the  last  five  months, 
with  complete  disappearance  of  the  enuresis  and  marked  im- 
provement in  the  frequency  and  intensity  of  the  "attacks,"  but 
he  is  still  under  treatment. 

Case  VII.  Epileptic  Attacks  with  Pituitary  Markings. — J.  R., 
a  boy  of  thirteen  years,  came  under  observation  in  February, 
1920,  with  the  following  history:  About  sLx  years  ago,  at  the 
age  of  seven,  he  was  suddenly  taken  ill  with  severe  headache 
and  fever.  He  was  taken  to  one  of  the  large  hospitals  in  the 
city  that  night,  and  the  same  night  he  was  operated  upon  for 
an  abscess  of  the  left  kidney.  Two  weeks  later  the  kidney  was 
removed.  He  remained  in  the  hospital  for  eight  weeks,  and  he 
went  home  cured.  When  he  came  home  he  had  a  convulsion 
that  lasted  a  few  minutes.  Since  then  he  has  had  similar  con- 
vulsions about  every  two  to  four  weeks.  At  times  he  has  dizzy 
attacks  without  actual  convulsions.  For  the  last  two  months 
he  has  had  a  convulsion  about  every  day,  and  for  the  last  week 
he  has  had  convulsions  a  few  hours  apart.  The  attacks  come  on 
suddenly.  He  begins  to  complain  of  supra-orbital  headache  and 
then  he  has  a  convulsion.  There  are  no  aura.  He  has  lost  5 
pounds  in  weight  during  the  last  week.  He  has  no  tempera- 
ture after  the .  convulsions  and  he  has  no  temperature  between 
convulsions. 

At  the  age  of  three  he  had  scarlet  fever,  which  was  followed 
by  otitis  media  and  nephritis.  He  had  measles  the  same  year, 
and  chickenpox  a  year  later.    At  the  age  of  six  he  had  diphtheria. 

"At  birth  he  was  not  completely  circumcised,"  and  at  the 


1482  A.    S.   BLUMGARTEN 

age  of  two  his  mother  noticed  that  the  urine  was  coming  from 
under  the  penis  (hypospadias).  He  was  operated  upon  for  this 
condition,  -^-ithout  benefit. 

He  is  very  fond  of  sweets  and  meats,  ffis  father  is  aHve 
and  well  and  has  never  been  sick.  He  has  three  brothers,  all 
younger — ten,  nine,  and  seven  years  of  age  respectively — all 
well.     His  mother  is  perfectly  well. 

The  boy  is  a  rather  tall  youngster,  has  very  prominent 
supra-orbital  ridges,  he  has  rather  bushy  eyebrows,  and  there  is 
an  increase  of  hair  between  the  eyebrows.  The  nose  is  broad 
and  prominent.  In  the  mouth  the  teeth  are  in  good  condition, 
and  the  interdental  spacing  is  increased;  the  lower  jaw  pro- 
trudes somewhat  forward. 

In  the  neck  the  th}Toid  is  not  enlarged.  The  lungs  and 
heart  are  normal.  The  abdomen  shows  nothing  of  any  path- 
ologic interest.  The  extremities  are  rather  long;  the  fingers  are 
long  and  broad.  The  genitals  are  normal  in  shape  and  size, 
though  not  so  large  as  usual,  and  there  is  a  hypospadias.  The 
roentgenogram  of  the  sella  turcica  shows  a  fairly  normal  sized 
seUa,  but  an  overlapping  of  the  clinoids  and  occlusion  of  the 
roof  of  the  sella. 

The  patient  came  under  observation  on  account  of  attacks 
of  epilepsy  w^hich  followed  a  nephrectomy  for  a  purulent  con- 
dition of  the  kidney  just  before  the  outset  of  the  first  attack. 
The  renal  lesion  was  probably  coincidental  and  of  no  etiologic 
value.  The  only  objective  finding  is  that  the  boy  has  verj' 
definite  acromegahc  markings,  with  a  hyospadias,  and  the  roent- 
genogram shows  a  sella  turcica  which  is  occluded,  although  of 
normal  size.  Consequently,  it  seems  likely  that  the  attacks  of 
epilepsy  have  a  relation  with  his  evident  pituitary  markings. 
He  has  been  on  pituitar}^  feeding  and  has  had  only  two  mild 
attacks  in  the  last  eight  months. 
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THE    LIMITATIONS   OF   METABOLISM    DETERMINA- 
TIONS  IN   DIAGNOSIS 

In  the  discussion  of  the  limitations  of  any  laboratory  test 
which  is  applied  to  diagnosis  one  has  merely  to  consider  the 
uncontrolled  factors  in  the  procedure.  No  one  will  disagree 
with  the  statement  that  a  test  is  never  better  than  its  checks 
and  controls. 

The  physician  making  a  diagnosis  is  in  the  position  of  a 
judge  tr3dng  a  case,  one  of  the  chief  functions  of  whom  is  to 
decide  upon  the  admissibility  of  evidence.  Having  decided 
upon  the  rehabihty  of  the  principal  witness — the  patient — he 
admits  the  history  and  then  the  evidence  of  his  own  five  senses. 
The  variations  in  reliability  of  these  latter  witnesses  is  generally 
recognized  to  be  very  great.  Even  to  individuals  in  whom 
clinical  perception  has  been  most  highly  developed  there  remain 
certain  fields  in  which  evidence  cannot  be  acquired  by  the 
senses  unaided.  For  this  reason  we  have  steadily  added  to  the 
Kst  of  instruments  of  precision  and  laboratory  tests  the  fimction 
of  which  is  to  furnish  evidence  which  is  distorted  as  Httle  as 
possible  by  human  bias  or  prejudice  or  faulty  perception.  It 
behooves  us  then  as  physicians  to  inquire  into  the  uncontrolled 
factors  in  our  methods  so  that  they  may  be  properly  evaluated. 

In  the  procedure  of  determining  the  basal  metabolism  mis- 
interpretations may  arise  from  three  sources — the  apparatus 
and  methods  employed,  failure   to   control  conditions  within 
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the  patient,  and  the  mind  of  the   individual   making  use  of 
the  test. 

The  apparatus  used  for  metaboHsm  determinations  in  cKnical 
work  is  of  four  general  t>pes:  first,  the  respiration  calorimeter; 
second,  the  respiration  chamber;  third,  the  open-circuit  appara- 
tus (Tissot's);  fourth,  the  small  closed-circuit  respiration  units. 
Of  these  four  types  the  first,  the  respiration  calorimeter,  is  the 
only  one  perfectly  checked  and  controlled.  In  it  heat  produc- 
tion is  determined  simultaneously  by  both  physical  and  chemical 
methods.  In  this  it  is  unique.  It  shares  with  the  second  type 
the  advantage  of  being  capable  of  alcohol  checks^  and  of  meas- 
uring both  the  oxygen  consumed  and  the  carbon  dioxid  pro- 
duced. In  both  of  these  types  of  apparatus  it  is  possible  to 
determine  both  heat  and  the  products  of  combustion  with  great 
accuracy.  However,  both  forms  are  expensive  and  bulky,  and 
when  operated,  are  time  consuming.  They  will  never  be  avail- 
able for  use  in  large  numbers  of  cases.  The  first,  which  is  the 
only  one  correctly  called  a  calorimeter,  has  a  decided  advantage 
when  it  is  desired  to  explore  new  and  uncharted  fields  of  met- 
abolism, and  in  the  establishment  of  normal  standard  values. 

The  third  type  of  apparatus  is  exemplified  by  that  of  Tissot, 
in  which  a  valve  is  used  to  separate  the  inspired  from  the  expired 
air.  The  expired  air  is  collected  and  measured  in  a  spirometer 
and  subsequently  analyzed  for  oxygen  and  carbon  dioxid.  Its 
composition,  when  compared  with  that  of  the  pure  inspired  air, 
enables  one  to  calculate  the  amount  of  oxygen  consumed  and 
carbon  dioxid  produced.  An  excellent  description  of  the  technic 
of  this  procedure  is  given  by  Boothby  and  Sandiford.-  The 
gas  analysis  may  be  done  with  great  accuracy  in  duplicates. 
The  principal  weak  point  in  the  method  lies  in  the  possibility 

'  When  a  known  weight  of  a  chemically  pure  alcohol  is  burned  in  the 
apparatus  a  definitely  known  amount  of  heat  is  evolved,  and  from  the  chem- 
ical formula  one  may  calculate  just  how  much  carbon  dioxid  is  produced  and 
how  much  oxygen  absorbed.  In  the  case  of  ethyl  alcohol  the  ratio  of  the 
volume  of  carbon  dioxid  to  the  volume  of  oxygen  is  as  2  is  to  3;  in  other 
words,  the  respiratory  quotient  is  0.666. 

2  Boothby  and  Sandiford:  Basal  Metabolic  Rate  Determinations,  1920, 
W.  B.  Saunders  Company. 
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of  undetected  leaks,  especially  in  the  valves  and  mask,  or  around 
mouth-piece  or  nose-clips.  These  may  be  almost  entirely 
avoided  by  care  and  skill.  In  general,  the  method  has  been 
found  to  give  very  satisfactory  results,  and  in  this  clinic  is 
preferred  to  the  small  closed-circuit  methods. 

Of  this  fourth  type  there  are  several  forms,  the  most  re- 
liable of  which  is  the  old  Benedict  Universal  Respiration  Unit. 
This  unit  was  not  very  portable,  required  large  balances,  and 
almost  as  much  time  for  its  use  as  a  respiration  chamber. 

Recently  there  have  appeared  several  forms  of  apparatus 
designed  chiefly  for  portability  and  rapidity  of  use.  Of  these, 
two  are  already  in  common  use,  both  of  which  determine  only 
the  oxygen  consumed,  disregarding  carbon  dioxid  completely. 
By  this  failure  to  determine  carbon  dioxid  a  gross  error  in 
technic  may  escape  detection.  For  instance,  the  oxygen  con- 
sumed by  the  patient  is  determined  by  the  shrinkage  in  volume 
of  a  mixture  of  oxygen  and  air  in  a  spirometer,  or  gas  bag.  It 
depends  for  its  accuracy  on  complete  absorption  of  the  carbon 
dioxid  given  off  by  the  patient.  It  has  been  the  experience  of 
all  workers  with  closed-circuit  apparatus  that  occasionally  air 
finds  channels  through  the  absorbers  and  carbon  dioxid  escapes 
absorption.  In  this  case  the  spirometer  would  give  an  appar- 
ently low  reading  for  oxygen  consumed,  and  the  metabolism 
would  be  reported  lower  than  it  actually  was.  If  both  carbon 
dioxid  and  oxygen  had  been  determined  the  error,  if  large, 
would  be  detected  by  the  finding  of  an  abnormal  respiratory 
quotient— that  is,  outside  the  limits  of  0.72  and  1,  which  are  the 
limits  for  all  true  combustion  quotients  with  the  single  excep- 
tion of  a  lower  quotient  sometimes  found  in  severe  diabetes. 
Indeed,  the  finding  of  a  quotient  below  0.75  or  above  0.90  may 
be  regarded  as  highly  suspicious,  if  the  usual  basal  observation 
is  being  made  sixteen  to  eighteen  hours  after  food  was  last 
taken. 

The  disadvantages  so  far  discussed  may  possibly  soon  be 
done  away  with  by  mechanical  ingenuity  and  the  training  of 
physicians  to  standardize  experimental  conditions  and  to  check 
their  results.     Far  more  subtle  sources  of  error  exist  within  the 
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patient.  The  obvious  ones  are  muscular  movements,  surrep- 
titiously taken  food,  failure  to  rest  for  a  sufficient  time  before 
the  test,  all  of  which  may  be  avoided.  Mental  excitement  or 
agitation  plays  an  important  role  with  many  patients  in  whom  it 
may  be  readily  overlooked.  This  can  best  be  illustrated  by  a 
case  in  point. 

Florence  C,  a  young  married  woman  aged  twenty-one  years, 
who  entered  the  clinic  complaining  of  severe  headaches,  was 
found  to  have  a  marked  degree  of  vascular  hypertension.  Al- 
buminuria w^as  present,  but  renal  impairment  if  present  had  not 
reduced  the  phthalein  excretion  below  normal  nor  increased  the 
non-protein  nitrogen  or  creatinin  of  the  blood.  This  patient 
was  very  emotional  and  neurotic.  Because  of  her  nervousness, 
very  prominent  eyes,  and  occasional  tremors  a  thyroid  disorder 
was  suspected.  In  attempting  to  do  the  Goetsch  test  her  fear 
of  the  hypodermic  needle  was  sufficient  to  raise  the  blood- 
pressure  50  mm.,  so  that  no  injection  was  made.  On  the  first 
day  on  which  a  metaboHsm  test  was  attempted  she  remained 
motionless  throughout  the  test,  but  her  body  was  observed  to 
be  tense  with  excitement  and  apprehension.  The  result  of  this 
test  was  found  to  be  a  variation  of  49  per  cent,  above  the  average 
normal  metabolism.  Since  the  error  was  suspected  the  test  was 
repeated  on  the  following  day.  On  the  second  occasion  the 
apprehension  was  allayed,  the  patient  relaxed  completely  during 
the  test.  The  metabolism  under  these  conditions  was  truly 
basal,  and  this  time  it  was  fornid  to  be  only  11  per  cent,  above 
the  average  normal. 

Such  patients  are  not  uncommon,  but  the  difficulty  is  more 
frequently  met  with  in  patients  with  true  hyperthyroidism  in 
whom  any  imusual  procedure  is  apt  to  produce  an  emotional 
reaction.  The  nervous  type  of  patient  should  always  be  sub- 
jected to  a  preliminary  or  "dummy"  test  as  a  matter  of 
routine. 

Another  type  of  difficulty  deserves  mention.  There  are 
certain  individuals  who  have  the  greatest  difficulty  in  breathing 
normally  through  a  mouth-piece,  with  a  clip  on  the  nose.  Even 
when  a  mask  is  used  these  patients  will  persistently  overventilate 
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the  lungs,  either  by  increasing  the  rate  of  respiration  or  the 
depth,  or  both.  This  overventilation  increases  the  oxygen  con- 
sumption very  sHghtly  because  of  the  increased  muscular  work, 
but  it  does  increase  the  carbon  dioxid  excretion  enormously. 
If  carried  to  the  extreme  the  elimination  of  carbon  dioxid  may 
occur  more  rapidly  than  the  alkaline  reserve  of  the  blood  is 
reduced,  so  that  the  alkalinity  of  the  blood  may  be  increased 
and  even  tetany  has  been  produced  by  Grant  and  Goldman.^ 
Such  extremes  of  overventilation  would  hardly  be  obtained  in  a 
metaboHsm  determination,  but  the  process  involved  is  the  same. 
The  increased  carbon  dioxid  output  is  not  due  to  increased 
oxidation,  and  the  respiratory  quotient  would  be  found  to  be 
too  high.  It  seems  important  to  go  into  this  matter  at  length 
to  illustrate  the  pitfalls  in  the  way  of  determining  the  met- 
aboHsm from  the  carbon  dioxid  alone  as  has  been  recently  sug- 
gested. It  should  be  borne  in  mind,  therefore,  that  any  method 
of  measuring  the  heat  production  which  depends  on  determina- 
tion of  only  one  of  the  gases  exchanged  is  untrustworthy  and 
should  be  used  with  great  caution  and  reserve  in  interpretation 
of  results. 

It  is  in  interpretation  that  we  are  most  limited,  because  we 
are  stiU  in  ignorance  of  some  of  the  intrinsic  processes  of  met- 
aboHsm and  of  the  various  factors  which  control  them.  Thyroid 
disorders  have  stood  out  in  the  minds  of  physicians  as  the  dis- 
eases of  metabolism  par  excellence.  The  correlation  of  the 
findings  of  calorimetry  with  the  demonstrable  lesions  of  the 
thyroid  gland  has  progressed  to  a  satisfactory  degree.  How- 
ever, lesions  of  the  thyroid  are  not  the  only  ones  which  lead  to 
marked  quantitative  changes  in  the  metaboHsm .  In  the  ane- 
mias, in  leukemias,  and  in  certain  of  the  rare  diseases,  not  to 
mention  the  fevers,  the  metaboHsm  may  be  greatly  increased 
without  any  demonstrable  thyroid  disorder.  Diagnosis  must 
depend  on  other  things  than  a  metaboHsm  test.  A  report  of  a 
high  or  low  basal  metabolism  has  just  the  same  kind  of  sig- 
nificance as  a  high  or  a  low  leukocyte  count.    Both  may  be 

'Grant,  Samuel  B.,  and  Goldman,  Alfred:  A  Study  of  Forced  Respira- 
tion: Experimental  Production  of  Tetany,  Amer.  Jour.  Physiol.,  1920,  Hi,  209. 
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admitted  as  contributory  evidence,  in  a  differential  diagnosis, 
provided  one  is  sure  that  they  were  done  accurately. 

It  should  be  pointed  out  that  before  metabolic  disorders  in 
childhood  can  be  successfully  investigated  it  will  be  necessary 
to  establish  normal  standards  from  a  study  of  a  larger  number 
of  children  of  each  age  and  weight  and  height. 

Even  in  adult  life  there  are  certain  periods  in  which  the 
number  of  normal  cases  so  far  studied  has  been  too  few.  This 
is  especially  true  of  the  menopause  in  women.  Inasmuch  as  so 
many  abnormal  processes  frequently  arise  in  the  climacteric  it 
will  be  very  difficult,  in  the  establishment  of  normal  standards, 
to  eliminate  all  but  studies  of  normal  women  undergoing  the 
normal  menopause. 

It  is  to  be  remembered  also  that  there  is  a  normal  range  for 
variation  in  the  basal  metabolism,  just  as  there  is  for  normal 
body  temperature.  This  range  is  from  10  per  cent,  above  to 
10  per  cent,  below  the  average  normal  value.  For  clinical 
interpretation  of  results  obtained  with  the  portable  forms  of 
apparatus  it  would  seem  advisable  to  extend  the  normal  zone 
from  minus  15  per  cent,  to  plus  15  per  cent. 

The  old  humoral  pathology  has  had  a  modern  revival  in 
endocrinology,  a  field  which  has  been  entered  to  a  large  extent 
by  those  who  prefer  indulgence  in  luxurious  speculation  to 
laborious  scientific  observation.  Many  fantastic  theories  of  so- 
called  dysfunction  of  ductless  glands  are  current,  in  the  diagnosis 
of  which  absolutely  no  support  has  been  lent  by  accurate  basal 
metabolism  studies.  Among  the  reliable  investigations  which 
have  been  made  one  finds  evidence  that  the  basal  metabolism 
is  increased  or  decreased  with  certain  types  of  thyroid  or  pitui- 
tary disorders.  These  changes  in  metabolism  have  been  so  far 
purely  quantitative.  There  is  no  evidence  of  a  qualitative 
change  which  would  support  the  theories  of  an  abnormal  secre- 
tion elaborated  by  these  glands. 

Of  the  value  of  metabolism  tests  in  measuring  the  severity 
of  thyroid  disease  there  can  be  no  doubt.  No  better  way  has 
been  devised  for  the  purely  objective  determination  of  the  effect 
of  treatment.     But  the  limitations  of  calorimetry  as  a  means  of 
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diagnosis   must   be   recognized   before   the   literature    becomes 
flooded  with  a  mass  of  inaccurate  data  and  conclusions. 

It  is  not  to  be  understood  that  any  plea  is  being  made  against 
calorimetry.  On  the  contrary,  it  is  anticipated  that  calorimetry 
will  contribute  enormously  in  practical  results  to  the  physician 
not  alone  in  diagnosis  but  also  in  improved  dietetics  which  will 
result  from  a  careful  study  of  the  food  requirements  and  of 
the  nature  of  the  oxidations  in  disease. 
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DISEASE  OF  THE  CORONARY  ARTERIES 

One  of  the  Chief  Causes  of  Angina  Pectoris;  Importance  of 
Differentiating  the  Various  Causes  of  Precordial  Pain ;  Common 
but  Atypical  Manifestations  of  Coronary  Disease.  Tsrpical  Cases 
and  Full  Discussion  of  Management  and  Treatment. 

I  WANT  to  consider  with  you  today  the  symptoms  and 
physical  signs  which  may  result  from  an  obstruction  to  the 
blood  flow  in  one  of  the  branches  of  the  coronary  arteries  such 
as  is  brought  about  by  arteriosclerotic  narrowing.  This  will 
immediately  suggest  to  you,  I  am  sure,  the  attacks  which 
are  called  angina  pectoris,  and  it  is  right  that  it  should  do  so, 
for  coronary  artery  disease  is  one  of  the  chief  causes  of  angina 
pectoris.  It  shares  this  distinction,  however,  with  disease  of  the 
aortic  arch,  and  with  several  other  less  frequent  causes,  such  as 
valvular  disease,  pericarditis,  myocardial  disease,  and  tobacco- 
poisoning. 

Coronary  disease  can  give  rise  to  pain  in  one  of  two  ways: 
Either  there  is  a  sudden  stoppage  of  the  blood  flow  in  one  of  the 
branches  of  the  artery  due  to  thrombosis  of  the  vessel,  very 
rarely  to  an  emboHsm,  or  there  is  a  reduction  of  the  blood  flow 
due  to  an  arteriosclerotic  narrowing,  so  that  the  demands  of 
exercise  for  an  increased  coronary  flow  cannot  be  met.  Let 
me  emphasize  that  it  is  not  necessary  that  a  patient  who  has 
disease  of  the  coronary  arteries  should  also  have  demonstrable 
arteriosclerosis  elsewhere,  though  I  beheve  that  well  over  half 
of  the  patients  will  show  it.  Recently  Dr.  Herrick,  of  Chicago, 
has  reported  a  series  of  3  cases  of  coronary  artery  thrombosis 
with  autopsies,  and  in  only  1  of  these  was  more  than  minimal 
arterial  disease  found  outside  of  the  coronaries. 
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Attacks  of  angina  pectoris  constitute  a  very  definite  clinical 
picture,  with  which  you  are  no  doubt  quite  famihar.  Typically, 
there  is  a  sudden  severe  pain  situated  behind  the  lower  sternum, 
radiating  perhaps  to  the  neck  or  left  shoulder  or  to  the  inner 
side  of  the  left  arm,  associated  with  a  strong  sense  of  constric- 
tion of  the  chest,  so  that  the  breath  is  caught  with  difficulty, 
and  with  a  sense  of  great  weakness  and  anxiety,  so  that  the 
patient  feels  that  he  will  surely  die.  At  the  time  of  such  an 
attack  the  patient  is  prostrated.  The  pulse  may  or  may  not 
be  increased  in  rate,  but  is  often  irregular.  There  is  usually  a 
hyperalgesia  of  some  area  of  the  skin  of  the  left  chest  anteriorly, 
and  this  hyperalgesia  may  extend  down  the  inner  side  of  the  left 
arm,  usually  persisting  for  several  hours  after  the  attack.  These 
attacks  are  very  typical  and  are  not  difficult  to  recognize,  either 
when  they  are  seen  or  when  the  patient  tells  you  about  them, 
and  I  believe  that  to  such  attacks  as  these  the  term  angina 
pectoris  should  be  confined. 

By  keeping  the  name  for  these  typical  attacks  you  will 
deprive  yourselves  of  a  convenient  scrap-basket  into  which  you 
are  apt  to  throw  any  atypical  pains  occurring  in  the  region  of 
the  heart  or  in  the  left  anterior  chest,  and  w^ill  tend  to  become 
more  particular  in  the  diagnosis.  The  terms  "angina  minor," 
"angina  sine  dolore,"  "false  angina,"  "angina  abdominalis"  have 
been  coined  by  writers  who  wished  to  include  with  angina  pec- 
toris certain  atypical  symptom  groups  which  they  believed  to 
have  the  same  cause  as  angina  pectoris.  It  may  be  that  they 
are  right,  in  part  at  legist,  but  it  is  certainly  true  that  by  abolish- 
ing these  terms  and  speaking  of  the  symptoms  as  "a  pain  or  a 
discomfort  in  such  and  such  a  situation,"  you  will  greatly 
stimulate  your  desire  for  a  correct  anatomic  diagnosis.  You 
will  be  much  more  liable  to  consider  carefully  each  of  the  pos- 
sible causes  of  such  an  abnormal  sensation  than  if  you  use  such 
pseudodiagnostic  terms  as  "mock  angina"  or  "angina  abdomi- 
nalis." I  believe  it  would  be  a  very  excellent  thing  for  our 
understanding  of  the  condition  if  angina  pectoris  itself  were  thus 
dismembered,  and  spoken  of  as  the  pain  caused  by  aortitis,  or  by 
coronary  disease,  or  by  myocardial  degeneration,  or  by  tobacco- 


I 


DISEASE   OF   THE   CORONARY   ARTERIES  1 493 

poisoning,  as  the  case  may  be,  but  I  am  afraid  that  this  project 
is  too  ideaKstic  to  be  achieved  for  some  time  at  least. 

Besides  being  a  common  cause  of  angina  pectoris,  coronary 
artery  disease  may  lead  to  a  chain  of  symptoms  in  which  the 
prominent  features  are  quite  different  from  those  of  the  typical 
attacks,  and  it  is  to  these  less  outstanding  but  really  much  more 
common  manifestations  that  I  want  to  draw  your  special 
attention. 

You  will  find  the  clinical  evidences  of  coronary  disease  are 
usually  very  insidious  in  their  onset,  and  very  often  are  considered 
by  both  patient  and  physician  to  be  due  to  the  stomach.  The 
following  patient  will  serve  as  an  example  of  this  mode  of  onset. 
He  is  a  man  forty-five  years  of  age,  and  has  been  troubled  for 
three  or  four  years  by  a  sense  of  fulness  and  discomfort  in  the 
epigastrium  whenever  he  ate  a  large  meal.  He  never  felt  nause- 
ated and  never  vomited  and  was  not  constipated.  Also,  and 
this  is  important  for  the  diagnosis,  if  he  had  occasion  to  walk 
for  a  distance  of  over  100  feet  just  after  a  meal  he  would  have  a 
sense  of  pressure,  as  he  said,  "in  the  stomach,"  but  when  asked 
to  point  out  the  situation  of  the  feeling  it  was  found  to  be  behind 
the  lower  2  or  3  inches  of  the  sternum.  At  irregular  intervals 
of  from  two  to  four  months  he  would  have  attacks  quite. inde- 
pendent of  meals  and  usually  when  he  was  sitting  quietly, 
which  consisted  of  a  sense  of  heavy  pressure  "in  the  pit  of  the 
stomach,"  which  again  turned  out  to  be  behind  the  sternum, 
accompanied  by  a  feeling  of  great  weakness  and  a  sense  of 
difficulty  in  getting  the  breath.  These  attacks  would  last  from 
ten  to  thirty  minutes,  during  which  time  he  would  repeatedly 
belch  up  air,  always  with  temporary  relief  to  the  pressure  sensa- 
tion and  to  the  sense  of  dyspena.  This  patient  took  very  little 
exercise,  but  the  ordinary  exertions  of  walking  and  climbing 
stairs  never  caused  him  any  shortness  of  breath,  nor  any  pre- 
cordial pain  or  discomfort  except  as  mentioned  when  he  would 
walk  just  after  a  meal. 

During  the  last  year  the  attacks  of  epigastric  pressure  have 
increased  in  severity,  and  the  sensation  has  at  times  amounted 
to  a  pain,  referred  to  the  lower  sternum  and  described  as  a 
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"tightening  up."    The  sense  of  weakness  during  the  attack  and 
the  feeling  of  difficulty  in  breathing  have  also  increased. 

One  day  while  standing  at  a  window  he  suddenly  had  a 
severe  attack  of  pain  under  the  lower  sternum,  passing  through 
into  the  back.  He  felt  suffocated  and  that  he  could  not  get 
his  breath,  and  he  fell  to  the  ground  unconscious.  After  ten  or 
fifteen  minutes  he  regained  consciousness,  and  then  was  found  to 
have  a  soft,  small  irregular  pulse  at  the  rate  of  54  per  minute, 
which  later  came  to  be  regular  at  about  42  per  minute. 


Fig.  160. — Electrocardiogram  taken  just  after  an  attack  of  coronary 
artery  occlusion.  The  characteristic  feature  is  the  high  level  at  the  point  in 
the  ventricular  complex  between  the  R  and  T  waves  which  is  indicated  by 
the  arrows.  This  patient  shows  this  feature  in  Lead  3.  The  time  marker  of 
these  records  indicates  one -fifth  second  by  the  space  between  each  fifth  vertical 
line,  which  line  is  seen  to  be  slightly  accentuated. 


At  this  time  he  was  without  apparent  dyspnea  and  appeared 
rather  pale.  The  heart  was  not  enlarged;  the  sounds  at  the  apex 
and  base  were  weak,  snapping,  and  distant;  there  were  no  mur- 
murs. His  blood-pressure  was  90  mm.  systohc  and  60  mm.  dias- 
toHc,  a  very  significant  feature ;  the  radial  arteries  were  moderately 
thickened,  and  there  was  an  area  of  hyperalgesia  about  2  cm. 
in  diameter  over  the  inner  part  of  the  fourth  left  intercostal 
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space.  Examination  of  the  lungs  and  abdomen  showed  nothing 
of  significance.  The  electrocardiogram  which  I  show  you 
(Fig.  160),  taken  about  eight  hours  after  the  attack,  indicates 
by  the  wavelets  marked  f,  f,  f,  that  auricular  fibrillation  was 
present,  and  the  peculiar  T  wave  is  of  the  form  that  we  have 
come  to  associate  with  a  recent  occlusion  of  a  branch  of  a  coro- 
nary artery,  the  interval  between  the  Q,  R,  S  group  and  the 
peak  marked  T  being  raised  above  the  base  line. 
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Fig.  161. — Electrocardiogram  of  the  same  patient  taken  several  days 
after  the  attack.  The  characteristic  feature  is  the  sharply  downward  curve 
of  the  T  wave  which  is  seen  in  this  record  in  Lead  3  at  the  point  indicated. 
This  feature  has  been  found  to  persist  for  many  months  after  the  attack. 

The  patient  made  a  rather  rapid  recovery  and  was  able  to 
be  up  and  about  again  in  a  week.  He  now,  however,  complained 
of  substernal  pain  on  walking,  which  after  several  hundred  feet 
would  make  him  stop  to  rest  until  it  had  passed  off.  His  electro- 
cardiogram gradually  changed  to  the  curve  of  Fig.  161,  which 
still  shows  auricular  fibrillation,  with  a  more  rapid  ventricular 
rate,  and  which  shows  the  sharply  downward  curve  of  the 
T  wave,  that  we  have  come  to  associate  with  the  scar  of  an 
old  stoppage   of    a   branch  of    a    coronary  artery.      He   now 
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presents  a  quite  t}^ical  instance  of  pain  due  to  insufl&cient 
coronary  flow,  having  had  a  rather  atypical  attack  of  coronary 
occlusion. 

This  patient  affords  a  very  good  example  of  how  the  symp- 
toms from  the  heart  may  be  continually  referred  to  an  adjacent 
organ.  It  is  ver^'  easy  for  one  to  fall  into  this  error  in  the 
cases  with  a  gradual  onset,  which  do  not  at  first  have  sharp 
pain  or  striking  symptoms  on  exertion,  to  direct  our  attention 
to  the  heart.  The  confusing  features  which  tend  to  focus  your 
attention  upon  another  organ  than  the  heart  are  that  the  pain 
may  fail  to  show  the  tj^ical  situation  or  character,  and  that  with 
the  attack  there  may  occur  reflex  disturbances  in  other  organs,  as 
the  belching  of  gas  in  this  case  and  the  nausea,  perhaps  with 
vomiting,  that  may  occur  in  other  cases.  Sometimes  even  a 
polyuria  may  appear  during  or  at  the  end  of  an  attack,  and  as 
the  pain  in  these  cases  radiates  more  downward  and  to  the 
right,  you  may  be  misled  into  thinking  the  affair  a  Dietl's 
crisis  due  to  floating  kidney. 

There  are  though,  in  a  careful  history,  certain  features  by 
which  you  should  recognize  these  cases.  The  symptoms  develop 
at  the  earliest  after  the  age  of  thirty-eight  or  forty  years.  They 
tend  to  appear  first  after  a  full  meal,  or  after  exercise,  or  when 
exercising  after  a  meal.  There  is  a  sense  of  suffocation  or 
difficulty  in  getting  the  breath  during  the  attacks,  but  as  this 
history  is  usually  not  volunteered  by  the  patient,  it  must  be 
obtained  by  guarded  questioning.  Note  that  in  spite  of  this 
sensation  of  suffocation  there  is  no  objective  dyspnea.  The 
situation  of  the  pain  or  discomfort  if  pointed  out  by  the  patient 
will  be  found  to  he  at  the  lower  part  of  the  sternum,  and  not. 
as  he  describes  it,  ''in  the  stomach." 

The  gradual  and  insidious  onset  that  I  have  outlined  is,  of 
course,  but  one  of  the  ways,  though  a  very  common  one,  by 
which  coronary  artery  disease  will  make  itself  known.  Some- 
times it  may  be  very  frank  in  its  manifestations,  with  pain  on 
exertion  and  occasional  attacks  of  sharp  pain  when  at  rest.  In 
some  patients  the  diagnosis  may  be  revealed,  even  though  the 
pain  is  not  severe,  or  typical  by  the  peculiar  anxiety  and  dread 
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or  "sense  of  impending  death"  which  is  sometimes  present  with 
the  attacks. 

In  yet  other  patients  the  disease  will  flash  out  very  abruptly. 
A  person  who  has  always  considered  himself  in  the  best  of 
health  and  in  whom  even  the  closest  questioning  will  fail  to 
reveal  any  symptoms  of  disease  may  suddenly  have  an  attack 
of  the  greatest  severity.  These  sudden  severe  onsets  are  very 
often  not  recognized  as  due  to  the  heart,  because  of  the  fre- 
quently atypical  character  of  the  pain  and  because  of  the  nausea 
and  vomiting  which  practically  always  accompanies  them.  The 
pain  in  these  severe  attacks  may  sometimes,  curiously  enough, 
be  but  sHght,  or  it  may  mislead  us  by  radiation  to  the  epigastrium 
or  to  the  region  of  the  liver  or  through  to  the  right  lumbar 
region  or  to  the  right  shoulder-blade.  These  attacks  are  very 
apt  to  be  considered  due  to  an  acute  condition  in  the  abdomen, 
perhaps  an  acute  gastric  derangement  of  one  sort  or  another,, 
perhaps  a  cholecystitis  or  gall-stone  colic  and  occasionally  even 
to  a  renal  calculus  or  a  kinked  ureter  due  to  movable  kidney. 
Occasionally  a  pleurisy  will  be  suggested,  especially  if  the  pain 
radiates  to  the  right  and  the  dyspnea  is  more  evident  than 
usual. 

I  have  seen  a  patient  whose  first  symptoms  were  apparently 
typical  of  "acute  gastric  indigestion."  There  was  severe  pain 
referred  to  the  epigastrium,  with  nausea  and  vomiting,  and 
marked  prostration.  The  heart  and  pulse  seemed  undisturbed, 
though  the  blood-pressure  was  not  measured.  The  patient  was 
able  to  get  up  about  two  hours  after  this  attack  and  seemed  well 
enough,  though  weak.  He  was  allowed  to  go  to  the  lavatory, 
where  he  was  found  dead  a  few  moments  later,  and  the  autopsy 
showed  a  thrombosed  coronary  artery.  It  is  not  usual  though 
for  the  first  severe  attack  to  be  thus  fatal.  The  first  attack  is 
usually  survived. 

How  then  are  we  to  recognize  the  results  of  coronary  dis- 
ease, and  differentiate  them  from  the  many  other  conditions 
with  which  they  may  be  confused?  It  is  not,  of  course,  possible 
for  you  to  do  this  in  every  case  the  first  time  you  see  the  patient, 
but  by  careful  attention  to  certain  details  I  feel  sure  that  we 
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can  raise  the  percentage  of  correct  diagnoses,  and  that  certain 
of  the  lamentably  common  mistakes  will  be  easily  avoided. 

Consider  especially  the  pain  and  the  physical  signs  which 
will  be  considered  later.  The  pain  is  a  midline  pain.  Its 
characteristic  seat  is  behind  the  lower  sternum  opposite  the 
third  and  fourth  intercostal  spaces,  and  at  the  xiphoid  or  in  the 
epigastrium  opposite  the  fifth  intercostal  space.  Rarely  it  is 
felt  as  high  as  the  second  intercostal  space.  When  severe,  it 
radiates  and  passes  laterally  to  the  left  or  right  at  these  levels, 
and  may  seem  to  pass  through  to  the  back;  or  if  felt  in  the 
higher  levels  it  may  pass  out  into  the  ulnar  aspect  of  the  arm 
and  forearm,  and  rarely  to  the  neck.  Rarely  pain  starts  later- 
ally and,  becoming  more  severe,  radiates  to  the  central  position. 
In  its  lesser  manifestations  there  may  be  no  pain  at  all,  but 
merely  a  sense  of  discomfort,  felt  especially  under  the  lower 
sternum  or  in  the  epigastrium,  and  not,  as  the  patient  will  say, 
"in  the  stomach."  It  is  never  a  constant  sensation,  but  comes 
in  attacks,  and  these  attacks  either  arise  spontaneously  when 
the  patient  is  at  rest  or  come  on  as  the  result  of  exercise,  so  that 
the  patient  must  stop  and  rest  until  the  discomfort  passes  off. 
It  has  a  very  peculiar  character  best  described  as  a  gripping  or 
a  sense  of  compression  beneath  the  sternum. 

The  attacks  are  not  accompanied  by  objective  dyspnea 
at  the  time,  though  this  may  appear  shortly  after  the  very 
severe  ones,  when  cardiac  failure  with  pulmonary  congestion 
has  set  in.  The  patient  may  have  a  sense  of  suffocation  or  of 
precordial  oppression  during  the  pain,  but  this  passes  off  quickly 
and  does  not  lead  to  labored  breathing  in  ordinary  cases.  It 
will  not  usually  be  mentioned  by  the  patient  unless  inquired 
for,  as  it  is  not  a  noticeable  symptom.  This  is  a  very  impor- 
tant and  distinctive  feature  about  coronary  occlusion  which 
separates  it  from  attacks  of  uremic  or  cardiac  dyspnea  and  from 
pulmonary  embolism,  in  aU  of  which  shortness  of  breath,  both 
subjective  and  objective,  is  a  prominent  feature. 

The  pain  of  coronary  occlusion  is  continually  being  confused 
with  the  pain  due  to  other  conditions  in  the  chest  and  in  the 
upper  abdomen.     I  shall  have  to  take  these  up  serially  with 
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you  and  consider  how  you  should  be  able  to  recognize  in  each 
case  the  true  cause  of  the  disturbance.  Each  time  a  patient 
suggests  to  you  one  of  these  diagnoses,  you  should  think  "Is 
this  group  of  symptoms  perhaps  due  to  the  coronary  arteries?" 
If  you  do  this  your  mistakes  will  be  fewer. 

The  pains  produced  by  the  aortitis  of  syphilis,  rheumatic 
fever  or  influenza,  and  by  increased  arterial  pressure  are  very 
difficult  to  distinguish  from  the  pain  due  to  coronary  disease;  in 
fact,  so  great  an  authority  as  Sir  Clifford  Allbutt  has  attributed 
almost  all  pains  of  this  character  to  aortic  or  hypertensive  dis- 
ease, allotting  to  the  coronaries  a  very  small  part  in  their  pro- 
duction. It  seems  possible,  though,  to  separate  a  group  of 
patients  from  among  those  complaining  of  pains  of  this  sort 
whose  S3nnptoms  are  more  suggestive  of  disease  of  the  aorta 
than  of  the  coronaries.  Their  pain  is  situated  higher  under  the 
sternum,  opposite  the  first  and  second  intercostal  spaces.  It 
has  a  greater  tendency  to  radiate  down  the  arm  and  especially 
into  the  neck,  which  the  pain  of  coronary  disease  seldom  does, 
and,  besides  this,  it  has  little  or  no  tendency  to  occur  at  night 
or  when  the  patient  is  at  rest. 

When  aortic  disease  has  progressed  to  the  formation  of  an 
aneurysm  there  may  be  pains  in  the  chest  of  one  sort  or  another, 
but  they  are  only  rarely  of  a  type  to  be  confused  with  the  pain 
of  coronary  disease.  They  have  a  more  constant,  less  paroxys- 
mal character,  and  have  not  usually  the  typical  situation  and 
radiation.  Moreover,  by  use  of  the  fluoroscope  any  aneurysm 
large  enough  to  cause  pressure-pains  will  be  readily  seen,  and 
the  lesser  dilatation  of  the  aortic  coats  which  precedes  aneurysm 
formation  can  also  be  made  out.  You  should  never  omit  a 
fluoroscopic  examination  when  attempting  the  diagnosis  of  any 
pain  of  the  sort  we  are  discussing,  for  it  enables  us  to  examine 
the  aorta  itself.  True,  there  are  degrees  of  atheroma  that  are 
confined  to  the  intima  of  the  vessel,  and  others  which  may 
invade  the  whole  wall,  but  have  not  yet  given  rise  to  a  weaken- 
ing or  dilatation.  A  negative  examination  cannot,  therefore, 
exclude  the  presence  of  aortic  disease,  but  very  often  the  fluoro- 
scope will  reveal  a  local  dilatation  of  the  aorta  or  a  lengthening 
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of  the  arch  with  increased  tortuosity  which  cannot  be  demon- 
strated in  any  other  way.  Because  we  can  turn  the  patient 
while  he  is  under  examination  and  thus  obtain  obHque  views  of 
the  aorta,  the  fluoroscopic  method  is  far  superior  to  the  ic-ray 
photograph. 

The  pain  we  are  considering  may  be  confused  with  the  pain 
of  neuritis  of  an  intercostal  nerve,  but  you  can  distinguish  them 
by  the  fact  that  neuritis  pains  tend  to  be  more  continuous,  and 
are  aggravated  by  movements  of  the  trunk.  There  will  also 
with  neuritis  be  a  tenderness  over  the  course  of  the  nerves 
right  around  the  thorax  on  the  affected  side. 

Rarely  you  will  be  uncertain  whether  you  are  dealing  with 
the  onset  of  an  acute  pleurisy  or  with  a  sharp  attack  of  coronary 
pain.  These  can  usually  be  distinguished  by  the  character  of 
the  respiratory  embarrassment.  With  anginal  pain  there  may 
be  a  sense  of  -dyspnea,  but  the  respiratory  movements  are  not 
rapid  and  never  have  the  catchy  embarrassment  which  is  so 
typical  of  pleurisy. 

Pain  over  the  heart  occurring  in  patients  who  have  myo- 
cardial disease  or  valvular  disease  with  signs  of  cardiac  failure,  or 
with  pericarditis  or  with  paroxysmal  attacks  of  tachycardia  or  au- 
ricular flutter  or  auricular  fibrillation  is  another  source  of  con- 
fusion. I  imply  a  distinction  between  a  patient  who  has  coro- 
nary pain  associated  with  any  of  these  conditions  and  one  who 
has  a  pain  that  is  due  in  some  way  to  these  conditions  themselves. 
This  cardiac  pain  is  of  a  different  character  from  that  of  coro- 
nary origin,  being  mostly  to  the  left  of  the  midline,  and  radiating 
to  the  region  of  the  apex-beat,  or  being  felt  only  at  the  apex. 
It  does  not  have  the  radiation  to  the  back,  neck,  or  arm  except 
when  very  severe,  and  is  a  more  continued  pain  than  the  gripping 
paroxysmal  pain  of  coronary  disease.  Its  character  is  more 
aching,  even  though  it  should  be,  as  it  sometimes  is,  very  severe 
indeed.  When  these  conditions  cause  pain  there  is  nearly  always 
objective  dyspnea,  a  very  rare  occurrence  with  coronary  artery 
attacks,  as  has  been  stated. 

The  pain  about  the  heart  felt  by  neurotic  patients  whose 
attention  has  been  focused  upon  the  heart,  the  effort  syndrome 


I 


DISEASE   OF   THE   CORONARY   ARTERIES  15OI 

or  neurocirculatory  asthenia  cases,  may  in  some  respects  simu- 
late coronary  artery  pain,  as  may  also  the  pain  felt  by  patients 
with  hyperthyroidism.  It  is  not  in  either  case  a  midline  pain, 
but  lies  to  the  left  of  the  sternum,  like  the  pain  of  cardiac  dis- 
ease, and  is  most  often  situated  about  the  region  of  the  apex- 
beat.  That  these  patients  have  typical  areas  of  hyperalgesia 
may  lead  you  to  a  stronger  belief  that  organic  disease  is  present, 
but  you  must  not  be  deceived  by  this  into  a  diagnosis  of  cardiac 
disease.  These  pains,  like  those  of  coronary  disease,  may  be 
brought  on  or  increased  by  exertion,  but  there  is  an  irregularity 
of  occurrence  after  exercise  which  is  characteristic,  and  this, 
taken  with  the  lateral  situation  of  the  pain,  and  the  evidence  of 
a  neurotic  make-up  of  the  patient,  should  enable  us  to  readily 
recognize  the  origin  of  the  symptoms.  It  is  important  to  re- 
member that  these  pains  do  not  occur  with  the  milder  forms  of 
hyperthyroidism,  so  that  the  rapid  pulse  or  tremor  or  some  of 
the  other  signs  or  symptoms  of  Graves'  disease  will  be  present 
to  help  you. 

The  overuse  of  tobacco  can  cause  pains  which  are  quite 
typical,  and  which  are  almost  indistinguishable  from  the  pains 
under  consideration.  They  will  cease,  however,  in  from  three 
to  six  weeks  after  stopping  the  tobacco,  so  that  our  doubt  will 
not  be  for  long.  It  is  difficult  for  me  to  understand  why  some 
should  have  this  effect  from  tobacco,  while  others  are  quite  free 
from  it  when  using  an  equal  or  greater  amount,  and  it  is  not  at 
all  inconceivable  that  tobacco  produces  this  pain  by  acting  upon 
an  already  formed  basis  of  disease  which  is  not  sufficiently 
marked  to  produce  symptoms  by  itself  alone.  I  have  this  im- 
pression, but  have  not  yet  been  able  to  follow  patients  sufficiently 
long  after  their  "tobacco  angina"  has  ceased  to  decide  whether 
or  not  they  are  destined  to  develop  the  real  disease. 

The  abdominal  conditions  which  are  from  time  to  time  con- 
fused with  severe  attacks  of  coronary  occlusion  may  or  may  not 
constitute  a  difficult  diagnosis.  Gall-stone  colic,  acute  cholecys- 
titis, the  perforation  of  a  gastric  ulcer,  and  more  rarely  the 
symptom-complex  of  DietVs  crisis  will  often  present  themselves 
as  alternative  diagnoses  with  coronary  pain.    They  should  be 
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distinguished  from  coronary  disease  by  a  careful  search  for  the 
special  signs  of  each  condition.  The  jaundice  or  the  distended 
gall-bladder  and  the  low  situation  of  the  pain,  below  the  xiphoid 
and  more  to  the  right  side,  the  presence  of  a  tender  point  or 
hyperalgesia  over  the  gall-bladder  region,  these  are  the  diagnos- 
tic points  in  the  gall-stone  or  gall-bladder  conditions.  The 
perforation  of  a  gastric  ulcer  into  the  lesser  peritoneal  sac  is 
most  diihcult  to  diagnose  from  certain  severe  attacks  of  coro- 
nary occlusion.  The  prostration  may  be  equally  marked  in  the 
two  cases,  and  the  pain  of  such  a  perforation  is  not  so  severe 
and  striking  as  if  the  perforation  had  been  toward  the  front, 
while  abdominal  rigidity  and  tenderness  may  be  absent  for  a 
time  at  least.  The  chief  feature  by  which  they  may  be  dis- 
tinguished is  the  heart  action.  The  coronary  disease  does  not 
lead  to  such  rapidity  of  the  heart  and  the  gastric  disease  does 
not  lead  to  irregularity.  Within  a  few  hours  after  a  perforation 
a  leukocytosis  will  have  developed,  and  also  a  more  typical 
pain,  but  by  this  time  the  course  of  the  patient's  symptoms  will 
have  made  it  clear  which  of  the  conditions  is  present. 

Most  difficult  of  all  is  the  distinction  between  the  lesser 
symptoms  of  coronary  disease  and  the  chronic  gastric  indigestion 
which  may  arise  from  chronic  gastritis  or  perigastric  adhesions, 
or  as  a  reflex  from  gall-bladder  disease  or  chronic  appendicitis. 
The  first  case  presented  to  you  today  was  an  instance  of  this 
sort,  and  shows  how  little  suggestion  of  cardiac  disease  may 
sometimes  be  apparent.  The  distinguishing  feature  of  the 
coronary  condition  is  the  fact  that  the  pain  or  discomfort  is 
increased  by  exertion,  and  if,  besides  this,  there  should  be 
occasional  spontaneous  attacks  while  the  patient  is  at  rest,  then 
the  evidence  for  a  coronary  origin  is  very  good. 

The  physical  signs  of  coronary  disease  are  lamentably  few. 
Even  if  the  patient  is  examined  directly  after  an  attack  there 
may  be  nothing  found  to  lead  to  a  suspicion  of  cardiac  disease. 
The  heart  sounds  are  usually  faint  and  the  first  sound  at  the 
apex  more  valvular  than  normal,  but  there  is  not  sufficient 
change  to  lead  to  a  definite  diagnosis  of  abnormality,  nor  is  the 
heart  enlarged  except  in  severe  cases  when  heart  failure  sets  in. 
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There  are,  however,  five  positive  findings  which  may  appear 
upon  examination  of  the  patient.  They  are  just  as  hkely  to  be 
present  after  mild  attacks  as  after  severe  ones,  and  should  be 
carefully  searched  for: 

1.  An  area  of  hyperalgesia  may  be  found  in  the  area  of  dis- 
tribution of  the  pain,  so  that  the  skin  is  abnormally  sensitive 
to  pressure  or  to  pinching. 

2.  The  heart  may  show  the  irregularity  of  premature  beats, 
or  of  auricular  fibrillation  or  heart-block.  This  would  amount 
to  a  positive  finding  only  if  these  irregularities  were  not  pre- 
viously present  in  this  patient. 

3.  The  systolic  blood-pressure  and  especially  the  pulse  pres- 
sure are  found  to  be  abnormally  low  during  the  attack.  These 
increase  as  the  patient  recovers  and  will  remain  depressed  for  a 
longer  time  after  the  more  severe  attacks. 

4.  A  pericardial  friction-rub  may  be  heard,  perhaps  only 
over  a  very  small  area  and  perhaps  for  only  a  very  short  time. 
This  develops,  if  at  all,  at  some  time  during  the  first  twenty- 
four  hours  after  the  occlusion,  and  is  due  to  an  area  of  fibrinous 
pericarditis  over  the  infarct. 

5.  The  characteristic  electrocardiagram  may  be  obtained. 
The  finding  of  any  of  these  things  should  make  you  strongly 

suspect  the  presence  of  coronary  disease,  and  when  taken  in 
connection  with  the  fact  that  the  patient  has  attacks  of  dis- 
comfort in  the  region  of  the  heart  should  be  considered  very 
good  evidence.  The  last  two  of  these  findings  should  be  con- 
sidered pathodermonic. 

The  electrocardiographic  record  is  a  recently  recognized  sign 
of  occlusion  of  the  coronary  arteries.  The  change  in  the  T 
wave  which  I  have  pointed  out  to  you  in  Fig.  161  occurs  in  a 
large  proportion  of  patients  who  have  these  symptoms  of  dis- 
ease of  the  coronary  arteries,  in  well  over  two-thirds  of  all.  It 
denotes  an  area  of  infarction  in  the  ventricular  wall,  and  shows 
that  a  coronary  branch  has  been  stopped  by  a  thrombus  at 
some  previous  time.  It  is,  therefore,  a  matter  of  great  impor- 
tance to  the  patient  to  have  such  an  electrocardiogram,  for  it 
indicates  that  the  ventricular  muscle  is  scarred,  and  that  the 
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scene  is  set  for  a  further  thrombosis.  On  the  other  hand,  it 
does  not  contraindicate  a  certain  amount  of  physical  activity, 
for  I  know  of  one  old  gentleman  who  has  played  18  holes  of 
golf  quite  regularly  for  well  over  a  year  since  this  abnormal 
electrocardiogram  was  found.  He  finds,  though,  that  he  must 
play  on  courses  which  are  not  hilly,  on  account  of  the  pain  that 
is  brought  on  by  attempting  an  ascent. 

Treatment. — Now  a  word  as  to  the  treatment  of  this  con- 
dition. It  falls  into  two  main  categories — that  directed  to  the 
rehef  of  the  attack  itself,  and  that  directed  to  lessening  the 
occurrence  of  the  attacks  and  the  progress  of  the  causative 
arterial  disease. 

During  an  attack  the  patient  must  remain  quiet.  This  is 
the  more  imperative  in  the  severer  attacks,  for  an  extra  burden 
on  the  heart  due  to  any  effort  might  result  in  fibrillation  of  the 
ventricles  with  sudden  death.  This  was  probably  the  cause  of 
death  in  one  of  the  cases  mentioned  today.  It  is  usually  not 
difficult  to  keep  the  patient  quiet  at  first,  for  the  nature  of  the 
attack  is  such  that  he  often  feels  that  he  does  not  dare  to  move. 
After  this  severity  has  passed  off,  however,  he  must  still  remain 
as  quiet  as  possible,  and  after  a  bad  attack  should  be  in  bed  for 
a  week  at  the  least,  no  matter  how  well  he  may  appear  to  feel. 

To  relieve  the  pain  or  discomfort  of  an  attack  which  is 
brought  on  by  exertion  it  wiU  often  be  sufficient  to  stop  the 
exertion,  and  this  may  be  aided  by  the  use  of  nitroglycerin, 
^i-g-  grain  dissolved  in  the  mouth.  With  nitroglycerin  it  will 
often  be  possible  to  ward  off  an  attack  which  the  patient  feels 
is  setting  in.  A  larger  dose  than  this  will  not  be  necessary  at 
first,  but  may  come  to  be  so  after  a  toleration  for  the  drug  has 
been  established.  If  we  start  with  large  doses  the  unpleasant 
symptoms  of  throbbing  and  fulness  of  the  head  may  be  very 
objectionable.  Used  in  this  way,  nitroglycerin  acts  in  some- 
what less  than  five  minutes,  but  if  a  quicker  action  is  desired  it 
may  be  obtained  by  the  inhalation  of  amyl  nitrite  from  a  hand- 
kerchief in  which  one  of  the  glass  pearls  has  been  crushed. 
Again,  the  patient  should  inhale  not  too  strongly  at  first,  in 
order  to  avoid  the  throbbing  head  of  overdosage. 
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When  a  patient  is  found  to  be  suffering  greatly  from  the 
pain,  and  when  the  nitrite  drugs  do  not  relieve  this,  there  is 
every  reason  for  giving  morphin  hypodermically.  The  dose 
should  be  i  grain,  and  with  it  -^  grain  of  atropin  sulphate  to 
do  away  with  whatever  increased  vagus  inhibitory  effect  upon 
the  heart  might  be  caused  by  the  morphin.  Papaverin  has  been 
shown  to  have  a  very  marked  vasodilating  effect  upon  the 
coronary  arteries.  This  might  be  a  very  helpful  action  when  a 
large  branch  is  stopped  by  a  thrombus,  for  it  would  increase 
the  blood  flow  to  the  anemic  area  by  affording  a  wider  bed  of 
collateral  anastomoses.  It  is  a  new  drug  and  I  have  not  seen  it 
used. 

Theobromin,  too,  is  said  to  have  this  action  of  dilating  the 
coronary  arteries,  and  should  be  used  after  an  attack  in  15 -grain 
doses  three  times  daily.  It  is  obviously  a  very  difficult  thing 
to  decide  whether  a  drug  helps  in  recovery  from  such  attacks 
as  these,  but  since  it  has  this  dilating  action  upon  the  coronaries 
it  should  also  be  of  value  in  warding  off  attacks  and  in  increasing 
the  ability  of  the  heart  to  function  without  pain.  Forscheimer 
has  recommended  it  for  this  use,  and  it  appears  to  have  bene- 
fited most  of  the  patients  whom  I  have  seen  use  it. 

The  most  important  feature  of  the  interval  treatment  is  that 
the  patient  should  never  subject  himself  to  an  exertion  or  to  a 
mental  strain  or  excitement  which  he  has  found  is  able  or  even 
liable  to  cause  an  attack.  Each  attack  of  pain  after  exertion 
or  excitement  seems  to  make  the  next  one  come  easier.  If  it  is 
necessary  for  the  patient  to  remain  in  bed  for  a  tim_e  to  achieve 
this  object,  then  he  should  do  so,  but  if  bed  is  not  thus  indi- 
cated, I  do  not  feel  that  it  is  necessary  or  even  advisable.  A 
certain  amount  of  exercise,  and  especially  out-of-doors  exercise, 
is  very  desirable  for  these  patients  if  they  can  take  it  without 
approaching  the  degree  of  exercise  which  tends  to  precipitate  an 
attack.  The  same  qualification  should  decide  the  advisability 
of  continuing  at  their  occupation.  Often  after  a  rest  period  of 
two  or  three  or  four  months  a  man  can  return  to  his  occupation 
without  a  return  of  the  attacks  and  without  apparent  harm 
coming  from  it. 
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The  diet  is  also  important  in  preventing  the  recurrence  of 
attacks.  The  patients  must  avoid  large  meals  and  are  better 
oflf  with  an  especially  light  evening  meal.  They  must  avoid, 
too  (and  here  there  is  the  greatest  variation  in  different  patients) , 
articles  which  they  have  found  by  experience  will  lead  to  the 
formation  of  gas  in  the  stomach  or  intestines.  The  influence  of 
intestinal  gas  and  of  constipation  on  the  occurrence  of  attacks 
is  sometimes  quite  apparent,  so  that  the  latter  must  also  be 
guarded  against.  Saline  cathartics  should  be  given  preference 
because  of  their  ability  to  carry  off  gases  as  well  as  solids. 

Many  patients  with  coronary  disease  have  Cheyne-Stokes' 
respiration  at  night,  and  this,  though  not  directly  referable  to 
the  arteries  of  the  heart,  is  so  common  and  so  distressing  that  it 
should  be  mentioned.  The  patients  tend  to  wake  intermittently 
during  the  night  with  a  sense  of  suffocation  and  marked  objective 
dyspnea,  ''heavy  breathing."  It  may  be  greatly  relieved  by 
having  the  patient  sleep  with  the  head  raised  on  two  or  three 
pillows,  or,  if  this  does  not  suffice,  by  a  dose  of  the  bromids  or 
of  chloral  before  retiring.  This  dyspnea  should  never  be  as- 
cribed to  a  minor  coronary  occlusion,  for  such  attacks,  though 
sometimes  of  a  suffocative  nature,  do  not  lead  to  objective 
dyspnea  so  that  the  patient  breathes  heavily. 

The  use  of  bromid  of  soda,  15  grains  three  or  four  times 
daily,  or  of  chloral  hydrate,  2  or  3  grains  at  the  same  intervals, 
will  often  do  much  to  diminish  the  frequency  of  the  pain  on 
exertion,  though  they  do  not  have  much  effect  on  the  attacks 
that  come  while  at  rest.  The  patient  should  never  be  without 
his  vial  of  nitroglycerin,  to  be  taken  at  the  first  premonition 
of  an  attack. 

The  thrombotic  attacks,  coming  when  the  patient  is  at  rest, 
can  only,  from  their  nature,  be  prevented  by  treatment  of  the 
basic  arterial  disease.  To  this  end  you  must  make  sure  by  a 
Wassermann  test  that  syphilis  is  not  an  etiologic  factor.  If  it 
is  so,  then  you  must  carry  on  an  energetic  treatment  of  this 
disease  by  salvarsan  and  mercury.  If  the  arteriosclerosis  is  of 
senile  origin,  then  the  best  attention  to  the  patient's  hygiene 
and  mode  of  life  will  obtain  the  best  results.     Proper  sleep, 
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exercise  out  of  doors,  a  moderately  low  protein  diet  are  the 
chief  measures,  but  a  most  important  one  in  the  case  of  a  patient 
who  is  overweight  is  to  reduce  that  weight  slowly  until  it  is 
within  the  normal  limits  for  the  height.  The  use  of  diuretin  has 
been  already  mentioned. 

The  constant  administration  of  sodium  iodid  in  the  dose  of  10 
or  15  grains  three  times  daily  is  highly  recommended  by  the  older 
writers,  but  we  cannot  feel  sure  how  much  its  reputation  has  been 
built  upon  the  presence  of  unrecognized  syphilis  in  the  patients 
who  were  benefited.  It  is  an  easy  remedy  to  take  and  can  do  no 
more  than  temporarily  incommode  a  patient  whose  tolerance  is 
exceeded.  I  beheve  it  should  be  given  because  it  has  seemed  to 
be  followed  in  certain  patients  by  a  diminution  in  the  frequency 
of  the  attacks. 

The  use  of  nitroglycerin,  -^  grain  three  or  four  times 
daily,  has  been  said  to  have  an  influence  in  warding  off  attacks 
which  would  not  be  expected  from  the  transient  duration  of  its 
effect  upon  blood-pressure.  It  may  be  that  the  brief  respite 
which  is  given  the  heart  will  help  it  to  perform  its  duties  better 
in  the  interval,  and  so  this  drug  also  should  be  tried. 
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PRACTICAL   ASPECTS   OF   BLOOD    TRANSFUSION 

In  spite  of  the  vast  amount  that  has  been  written  and  said 
about  blood  transfusion  in  the  last  ten  years,  those  who  are 
actively  in  contact  with  this  subject  are  constantly  surprised 
at  the  number  of  important  details  connected  with  transfusion 
concerning  which  the  average  practitioner  is  not  accurately 
informed.  Furthermore,  on  account  of  this  lack  of  famiharity, 
the  practitioner  is  afraid  of  and  often  hesitates  to  employ  trans- 
fusion in  suitable  cases.  The  result  is  that  this  valuable  thera- 
peutic measure  is  not  used  nearly  so  frequently  as  it  easily 
could  and  should  be.  The  contact  of  the  average  physician 
with  actual  blood  transfusion  usually  commences  when  a  trans- 
fusion is  suggested  for  his  patient  by  some  consultant.  In  these 
cases  often  the  transfusion  is  suggested  as  a  desperate  measure 
for  a  patient  already  in  a  very  serious  condition. 

Transfusion  should  not  necessarily  be  regarded  as  a  "last 
ditch"  emergency  measure.  In  most  instances  it  should  be 
performed  much  earlier  in  the  course  of  the  disease  than  it  is. 
For  this  reason,  I  have  chosen  for  discussion  certain  simple 
questions  that  arise  in  connection  with  transfusion. 

After  a  transfusion  has  been  suggested  the  practitioner 
usually  calls  in  some  specialist  and  proceeds  to  ask  him  questions. 
These  inquiries  which  come  up  again  and  again  evidently  rep- 
resent points  which  the  man  who  has  never  actually  performed 
or  witnessed  a  transfusion  wishes  to  know;  and  I  think  I  can 
proceed  to  illuminate  the  subject  best  by  answering  them. 

The  first  question  is  almost  invariably,  "Is  transfusion 
dangerous?" 

The  answer  is:  "It  used  to  be;  it  is  not  now." 
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Indeed,  the  traditions  of  accidents  following  transfusion  stOi 
lurking  in  the  mind  of  the  public  are  what  make  people  turn  to 
transfusion  with  doubt  and  hesitation.  Since  the  days  of  Har- 
vey there  have  been  three  or  four  historic  periods  during  which 
transfusion  has  been  introduced  and  actively  practised  for  a 
short  time,  only  to  be  given  up  each  time  because  of  the  numer- 
ous accidents  reported.  Today,  however,  the  operation  is  safe, 
and  it  has  been  made  so  by  a  better  understanding  of  the  blood 
incompatibiHties  which  were  the  cause  of  most  of  the  accidents 
in  the  earUer  periods  of  transfusion  history.  This  better  under- 
standing dates  back  chiefly  to  the  discovery  by  Landsteiner,  of 
Vienna,  in  1901  of  the  agglutinating  property  which  the  blood- 
serum  of  certain  individuals  has  upon  the  red  blood-cells  of 
certain  others,  and  by  the  discovery  by  Maragliano  in  1897  of 
the  hemolytic  or  dissolving  effect  which  the  serum  of  certain 
individuals  has  upon  the  cells  of  certain  others. 

It  is  not  my  purpose  at  present  to  go  into  the  extraordinarily 
interesting  details  of  these  blood  differences  and  the  tests  that 
are  made  to  detect  them.  Suffice  it  to  say  with  regard  to  both 
hemolysis  and  agglutination  that  all  human  beings  fall  into  four 
definite,  permanent  (for  the  individual),  and  hereditary  groups: 
that  transfusion  between  two  individuals  of  the  same  group  is 
safe;  that  transfusion  between  two  individuals  of  different 
groups  may  be  safe  under  certain  conditions — for  which  the 
practitioner  had  best  depend  on  the  laboratory  man  who  makes 
the  tests.  The  essential  point  is  that  the  physician  should  feel 
that  if  the  tests  are  satisfactor}'  the  operation  will  be  safe. 

The  next  question  is:  ''How  shall  I  have  the  tests  made?" 

The  method  is  very  simple.  It  is  necessary  to  draw  only 
about  5  drops  of  blood  from  a  prick  of  the  finger,  collect  them  in 
1  or  2  c.c.  of  a  3  per  cent,  sodium  citrate  solution,  or,  if  that  is 
not  at  hand,  in  a  like  quantity  of  normal  salt  solution,  and  send 
the  specimen  to  the  laboratory. 

All  well-equipped  laboratories,  at  least  in  the  larger  cities, 
are  prepared  to  make  these  so-called  grouping  tests  for  trans- 
fusion, and  can  report  back  an  answer  to  the  medical  man  in 
fifteen  to  thirtv  minutes  from  the  time  the  blood  is  received. 
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"Can  accidents  happen  if  the  tests  are  satisfactory?" 

They  can,  but  they  are  extremely  rare. 

Personally,  I  know  of  3  such  cases.  One  was  due  to  a  mis- 
understanding about  the  donor's  group.  The  patient  showed 
all  the  symptoms  of  acute  hemolysis  when  about  150  c.c.  of 
blood  had  run  into  his  veins,  but  he  recovered.  The  other  2 
cases  were  fatal,  and  were  unexplained.  One  was  an  acute 
death,  in  an  already  almost  moribund  case  of  postpartum  in- 
fection; the  other  was  a  case  of  phlebitis,  and  the  symptoms 
were  those  of  pulmonary  embolism.  Besides  these,  Lindeman 
has  reported  3  unexplained  accidents  in  cases  in  which  the  tests 
were  performed,  two  of  which,  however,  were  actually  due  to 
mistakes  in  the  tests.  These  instances  which  I  mention  are,  of 
course,  important,  but  they  are  very  few  in  comparison  with 
the  many  thousands  of  transfusions  which  have  been  made. 

"Suppose  the  case  is  so  urgent  that  there  is  no  time  to  make 
any  tests;  what  then,  is  the  risk  if  one  goes  ahead  and  does  a 
transfusion,  selecting  any  available  person  as  blood  donor?" 

The  answer  is:  "Go  ahead."  In  a  desperate  case,  the  danger 
to  the  patient  from  acute  anemia,  or  whatever  the  other  indica- 
tion for  transfusion,  is  greater  than  the  percentage  of  risk  from 
transfusion  accident. 

Thus  Crile,  in  100  cases  of  transfusions  made  without  tests, 
reported  2  deaths;  and  Bernheim  collected  800  cases  without 
tests,  in  16  of  which  hemolysis  occurred — fatal  in  4  instances. 
Karsener  has  calculated  from  a  study  of  the  groupings  that  in 
over  40  per  cent,  of  the  cases  if  one  does  transfusion  at  random 
without  tests  there  is  no  danger  whatever;  and  in  1909  I  pub- 
lished an  explanation  of  certain  safety  factors  which  minimize 
the  danger  when  incompatible  transfusions  are  made.  I  showed 
then  that  the  danger  of  such  incompatible  transfusions  is  always 
greater  if  the  patient's  blood-serum  has  agglutinative  or  hemo- 
lytic properties  toward  the  blood-cells  of  the  donor  than  if  the 
reverse  is  true;  and  that  on  account  of  the  quantitative  relation- 
ships the  danger  is  minimal  in  those  cases  in  which  the  donor's 
serum  has  these  injurious  effects  on  the  red  cells  of  the  patient. 
In  actual  practice  this  has  proved  to  be  true,  and  today  it  is 
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generally  conceded  that  where  one  cannot  find  a  donor  of  the 
same  group  as  the  patient,  one  should  select  a  donor  of  a  group 
whose  red  cells  are  not  injured  by  the  patient's  serum.  Under 
these  conditions  transfusion  is  safe.  Since  there  is  one  group 
(Landsteiner's  Group  I)  whose  red  cells  are  not  affected  by  any 
human  serum,  this  group  has  come  to  be  known  as  the  "uni- 
versal donor"  group;  and  in  the  practice  of  transfusion  during 
the  late  war  individuals  belonging  to  this  group  were  kept,  or 
their  blood  was  held  ready  at  the  casualty  stations  for  emergency 
use. 

Besides  the  factor  of  safety  inherent  in  the  quantitative 
relationships,  Moss  has  pointed  out  that  there  exists  in  many 
normal  individual's  plasma  an  "antihemolysin,"  which  interferes 
with  hemolysis  in  the  body  to  a  certain  extent  and  is  undoubt- 
edly an  additional  safety  factor. 

While  the  danger  of  accidents  undoubtedly  does  exist  (and 
indeed,  if  one  does  a  large  series  of  transfusions  without  select- 
ing donors  by  tests  one  is  absolutely  sure  to  have  accidents), 
nevertheless,  when  up  against  a  case  where  the  patient's  life  is 
in  jeopardy  and  immediate  transfusion  may  save  him,  one 
should  consider  the  relatively  shght  risk  of  transfusion  accident 
as  outbalanced,  and  should  go  ahead. 

There  is  another  danger,  referred  to  by  Dr.  Libman  and 
myself  in  one  of  our  pubhcations,  namely,  the  danger  of  sup- 
pression of  the  urine;  and  in  our  expression  of  opinion,  we 
brought  up  the  question  whether  in  the  instance  referred  to 
the  suppression  (from  which,  however,  the  patient  recovered) 
was  due  to  sodium  citrate.  Since  then  Goormaghtigh  has  pub- 
lished a  similar  case,  in  which,  however,  the  suppression  followed 
a  transfusion  by  the  syringe  method,  no  citrate  of  soda  being 
used.  The  possibility,  therefore,  of  the  occurrence  of  such  an 
accident  in  an  individual  with  already  badly  damaged  kidneys 
must  be  considered,  though  the  accident  is  an  exceedingly  rare 
one.  In  fact,  I  have  seen  a  large  number  of  transfusions  on 
individuals  with  diseased  kidneys,  and  several  on  individuals 
with  only  one  kidney,  none  of  which  showed  any  imtoward 
effects. 
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The  next  question  that  usually  comes  up  is,  how  to  find 
a  donor. 

In  many  instances  this  is  readily  settled,  for  relatives  and 
friends  step  forward  and  volunteer  their  services.  In  such 
cases  there  is  nothing  to  do  but  to  test  the  blood  of  as  many  of 
them  as  possible  for  compatibility.  If  one  wishes  to  use  a  near 
relative  as  donor  and  the  transfusion  has  to  be  done  at  once,  it 
is  usually  sufficient  to  interview  the  would-be  donor  privately 
as  to  possible  syphilitic  infection  and  to  look  him  over  physic- 
ally. In  the  case  of  all  other  donors  a  Wassermann  reaction 
should  be  done  before  the  transfusion  is  made.  Common  sense, 
of  course,  suggests  the  natural  exception  to  this,  namely,  in 
extremely  urgent  cases:  in  these  cases,  if  one  were  to  put  oneself 
in  the  patient's  place,  one  would  calculate  on  preferring  the 
relatively  small  risk  of  transmitted  syphilis  as  compared  to  the 
relatively  great  risk  of  omitting  the  transfusion. 

When  donors  cannot  be  obtained  from  volunteers  among 
the  patient's  friends  and  relatives,  it  is  always  possible  (in 
large  centers  at  least)  to  obtain  the  so-called  professional  donors 
by  advertisement  or  from  lists  of  such  donors,  already  tested, 
available  in  almost  all  large  laboratories  and  hospitals.  In 
fact,  in  emergency  work  it  is  usually  best  to  depend  on  such 
donors,  for  the  Wassermann  test  and  blood  group  test  have 
already  been  made. 

When  the  donor  is  a  member  of  the  family,  the  donor  always 
asks:  "Is  there  any  danger  to  me?" 

The  answer  can  be  unhesitatingly  given:  "No." 

In  many  thousands  of  transfusions  now  on  record  there  has 
never  been  any  serious  harm  done  to  a  single  donor. 

Another  question  always  asked  is:  "How  much  blood  will 
be  taken?" 

The  answer  should  be:  "Not  enough  to  do  any  harm." 

Usually  it  is  better  not  to  tell  the  donor  the  exact  amount 
to  be  taken  because  it  always  sounds  larger  to  him  than  it 
really  is.  In  practice,  500  to  1000  c.c.  is  the  usual  transfusion 
amount  (a  pint  to  a  quart).  The  donor  can  furthermore  be 
assured  (provided,  of  course,  that  he  is  physically  fit)  that  he 
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can  easily  stand  the  loss  of  blood,  that  he  can  return  to  his 
work  the  following  day,  and  (if  he  is  a  professional  donor)  that 
he  will  be  able  to  again  act  as  donor  in  about  three  months. 

The  donor,  and  the  family  as  well,  want  to  know  whether 
the  transfusion  is  painful. 

The  answer  can  be:  "Practically,  no." 

Hypodermic  infiltration  of  the  skin  and  subcutaneous  tis- 
sues with  novocain  ought  to  be  done  before  the  cannula  is 
inserted  into  the  vein  in  all  except  the  most  urgent  emergency 
cases;  and  in  the  vast  majority  of  cases  it  is  not  necessary  to  make 
any  incision  through  the  skin,  the  cannula  simply  being  pushed 
through  the  skin  into  the  vein. 

Another  question  that  is  always  asked  is:  "How  much  blood 
will  you  transfuse?" 

This  really  resolves  itself  into  several  questions: 

(1)  How  much  can  the  donor  give? 

If  he  is  a  full-sized  man  weighing  150  pounds  or  more,  one 
need  not  worry  about  this  question,  but  can  safely  draw  1000 
to  1200  c.c.  from  him  if  necessary.  If  he  is  of  smaller  stature 
or  there  is  some  doubt  about  his  physical  fitness,  or  if  the  donor 
is  a  woman,  it  is  generally  safest  not  to  exceed  500  to  600  c.c, 
getting  blood  from  two  donors  if  necessary. 

(2)  How  much  blood  does  the  patient  need? 

This  will  vary,  of  course,  according  to  the  patient's  size  and 
the  disease  from  which  he  is  suffering.  In  acute  hemorrhage  it 
is  not  necessary  to  give  as  much  as  the  patient  has  probably 
lost.  Generally  in  adults  one  gives  500  to  1000  c.c,  and  the 
effect  in  resuscitating  the  patient  is  often  brilliant.  With 
children  proportionately  smaller  amounts  are  required,  and  with 
infants  usually  about  100  c.c  In  chronic  anemias  it  is  de- 
sirable, of  course,  to  raise  the  patient's  hemoglobin  percentage 
as  much  as  possible.  On  the  other  hand,  one  has  to  remember 
that  just  in  these  chronic  anemias  it  is  impossible  to  transfuse 
huge  amounts  of  blood  at  one  time  because  the  patient's  blood 
volume,  as  a  rule,  is  not  decreased,  and  in  some  of  the  chronic 
anemias  it  is  actually  increased,  the  quality  and  not  the  quantity 
being  at  fault. 
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The  question  then  comes  up:  "How  much  rise  in  the  per- 
centage of  hemoglobin  can  be  expected  from  a  given  transfusion?" 

In  a  pubhcation  issued  in  1914  Dr.  Libman  and  I  showed 
how  this  can  easily  be  calculated  beforehand.  Suppose  that  we 
are  dealing  with  a  patient  who  weighs  150  pounds.  Let  us 
assume  that  the  average  figure  for  the  blood  volume  is,  roughly, 
one-fifteenth  of  the  body  weight.  He  then  has  10  pounds  of 
blood,  which  translated  into  cubic  centimeters  is  approximately 
5000  c.c.  Let  us  suppose  that  his  hemoglobin  percentage  is 
50.  Suppose  we  transfuse  him  with  1000  c.c.  (2  pounds)  of 
blood  containing  100  per  cent,  of  hemoglobin.  Let  us  average 
the  percentage  the  way  a  chemist  does  in  making  up  solutions: 

5000  c.c.  at    50  =  250,000 
1000  c.c.  at  100  =  100,000 


6000  350,000 

350,000 

=  58,  the  percentage  of  hemoglobin  in 

6000 
the  patient's  blood  after  the  transfusion. 

The  result  perhaps  is  rather  surprising.  One  would  think 
that  the  transfusion  of  what  seems  like  so  large  an  amount  of 
blood  would  give  a  much  larger  immediate  rise  in  the  hemo- 
globin than  8  per  cent.,  but  experience  has  borne  out  that  calcu- 
lation. As  a  matter  of  fact,  most  patients  who  have  not  arterial 
disease  and  whose  hearts  are  not  damaged  can  stand  more  than 
the  500  to  1000  usually  given.  Worm-Miiller  showed  in  1875 
that  healthy  dogs  can  actually  stand  a  transfusion  into  them  of 
as  much  as  80  per  cent,  of  their  own  blood  volume  (calculated 
at  14  per  cent,  of  the  body  weight).  Crile's  experiments  also 
bear  this  out. 

There  is  one  additional  and  favorable  point  to  mention  in 
regard  to  the  rise  in  hemoglobin  percentage,  namely,  that  in 
practically  all  cases  a  subsequent  rise  in  hemoglobin,  quite 
independent  of  new  blood  formation,  occurs  within  a  period  of 
one  to  three  days  after  transfusion.  This  is  supposed  to  be  due 
to  some  process  of  concentration  by  elimination  of  excess  plas- 
ma.    It  begins  at  once,  according  to  the  observations  of  Botazzi 
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and  Japelli  in  1907,  and  was  actually  observed  as  long  ago  as 
1875  by  Lesser. 

One  may  see  in  the  literature  a  good  many  warnings  about 
acute  dilatation  of  the  heart  from  too  large  or  too  rapid  trans- 
fusion. This  danger  undoubtedly  exists,  although  the  possi- 
bility of  such  an  accident  occurring  is  actually  not  very  great. 
Dr.  Unger's  warning,  that  one  should  stop  transfusing  if  the 
patient  begins  to  cough  (unless,  of  course,  he  has  been  suffering 
with  a  cough  before  the  transfusion) ,  is  valuable  and  should  be 
heeded.  Furthermore,  on  general  principles,  in  all  transfusions 
the  first  100  to  200  c.c.  should  be  allowed  to  run  in  very  slowly. 
In  the  case  already  cited,  for  example,  in  which  there  was  a 
misunderstanding  and  a  hemolytic  donor  was  used,  this  pre- 
caution probably  saved  the  patient's  life,  as  the  first  symptoms 
of  discomfort  on  the  part  of  the  patient  were  heeded  and  the 
transfusion  was  promptly  stopped.  In  all  transfusions,  of 
course,  the  patient's  appearance,  general  condition,  and  sensa- 
tions should  be  watched  closely,  and  anything  untoward  should 
be  the  signal  to  stop. 

A  point  that  the  practitioner  usually  leaves  to  the  special- 
ist is  the  decision  as  to  the  method  of  transfusion  to  be  employed. 
Of  the  numerous  methods  which  have  been  introduced,  two 
have  withstood  the  test  of  time  and  large  experience;  these  are: 
(1)  the  syringe  method,  either  in  its  original  form  as  reintroduced 
by  the  late  Edward  Lindeman  or  in  one  of  its  modifications, 
such  as  the  Unger  apparatus,  and  (2)  the  sodium  citrate  method. 
Each  method  has  its  advantages,  and  those  who  do  many  trans- 
fusions should  be  prepared  to  use  either  method  in  suitable 
cases;  but  in  the  great  majority  of  average  cases  the  sodium 
citrate  method  is  the  method  of  choice  because  of  its  extreme 
simplicity  and  ease  of  performance.  In  fact,  it  is  so  easy  to  do 
a  sodium  citrate  transfusion  that  every  practitioner  should  at 
some  time  in  his  training  learn  how.  Any  one  who  is  capable 
of  giving  an  intravenous  infusion  is  capable  of  learning,  with 
very  httle  trouble,  how  to  do  a  citrate  transfusion.  Undoubt- 
edly many  lives  would  be  saved  and  many  sick  persons  benefited 
if  doctors  were  to  realize  this. 
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The  one  undoubted  disadvantage  of  the  citrate  method  is 
that  the  chills  which  may  occur  after  it  are  usually  more  severe 
and  more  likely  to  occur  in  a  given  instance  than  after  a  well- 
performed  syringe  transfusion.  However,  as  these  chills  occur 
in  only  about  20  per  cent,  of  all  cases  and  are  usually  harmless, 
this  factor  need  seldom  deter  one.  Nevertheless,  in  extremely 
desperate  cases  of  patients  in  a  greatly  weakened  condition  the 
danger  of  death  from  exhaustion  in  a  severe  chill  has  to  be  con- 
sidered, and  may  constitute  an  indication  for  the  use  of  the 
syringe  rather  than  the  citrate  method.  The  outstanding  ad- 
vantage of  the  syringe  methods  at  present  is  the  relative  free- 
dom from  chills  after  transfusion.  The  disadvantage  is  that 
the  syringe  methods  all  require  much  apparatus,  very  expert 
operators,  and  a  thoroughly  organized  team  of  assistants. 

A  question  often  asked  is  whether  any  special  preparation  of 
donor  or  patient  is  needed  for  transfusion. 

For  the  donor,  nothing  is  needed.  He  should  not  be  allowed, 
however,  to  nerve  himself  up  by  the  use  of  alcohol,  as  he  is 
sometimes  tempted  to  do.  For  the  patient,  usually  there  is  no 
special  preparation.  The  twelve  hours'  fast  of  donor  and 
patient,  by  which  it  was  hoped  at  one  time  one  could  avoid 
chills,  has  not  in  practice  proved  to  have  sufhcient  effect.  In 
some  chronic  anemias,  particularly  those  where  there  is  hy- 
dremia or  heart  weakness,  and  in  patients  who  have  high  blood- 
pressure,  the  so-called  "drying-out"  treatment,  suggested  by  Dr. 
Libman,  is  advisable  in  order  to  reduce  the  blood  volume  some- 
what before  new  blood  is  introduced.  It  consists  of  keeping 
the  patient  on  the  Karrel  diet  (900  c.c.  of  milk  with  no  other 
fluids  whatever)  for  twenty-four  or  forty-eight  hours,  and,  if  his 
condition  permits  it,  giving  him  a  saline  cathartic. 

Finally,  the  question  is  always  asked:  "Will  the  patient 
require  any  special  after-care?" 

Some  competent  person,  nurse  or  physician,  must  always 
remain  with  him  for  an  hour  after  transfusion  in  case  he  should 
have  a  chill,  and  the  ordinary  stimulants  and  hot- water  bags 
used  for  chills  should  be  at  hand. 
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The  Size  of  the  Heart  in  Phthisis ;  Functional  Cardiovascular 
Disorders;  Thyrogenic  Cardiovascular  Disorders;  Displacement 
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The  study  of  the  heart  in  the  tuberculous  offers  so  many 
different  phases  that  in  a  short  presentation  such  as  this  one 
only  a  few  of  the  important  points  can  be  emphasized.  Tubercu- 
lous patients  frequently  complain  of  symptoms  which  they  refer 
to  the  heart.  The  physician,  for  his  part,  usually  has  very 
haz}'  notions  as  to  the  cause  of  these  s}Tnptoms,  and  explains 
them  by  the  use  of  conventional  phrases  which  are  rarely  ex- 
pressions of  clear  ideas  of  the  underlying  pathologic  anatomy 
and  physiology. 

THE   SIZE   OF  THE  HEART  IN  PHTHISIS 

Before  we  proceed  with  the  discussion  of  the  disorders  of  the 
heart  that  may  become  manifest  in  the  tuberculous  it  will  be 
well  to  consider  whether  any  particular  type  of  heart  predis- 
poses to  tuberculosis,  or  is  found  with  exaggerated  frequency 
among  tuberculous  subjects.  This  problem  alone  has  been  the 
cause  of  many  discussions  and  researches,  the  results  of  which, 
however,  may  be  briefly  summarized. 

Laennec  in  1819  was  one  of  the  first  to  note  the  frequency 
with  which  a  small  heart  was  found  on  autopsy  in  tuberculous 
individuals.  Louis,  Potain,  Stokes,  Rokitansky,  and  Benecke  are 
among  the  prominent  physicians  of  the  19th  century  who  con- 
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firmed  this  finding.  However,  in  the  interpretation  of  its  sig- 
nificance there  has  been  a  great  conflict  of  opinion.  Some, 
such  as  Rokitansky  and  Benecke,  beUeved  that  a  small  heart 
and  small  arteries  were  associated  with  the  tuberculous  habitus, 
that  they  comprised  a  primary  constitutional  anomaly  which 
caused  a  predisposition  to  tuberculosis.  Others,  again,  claimed 
that  the  heart  was  small  because  it  shared  in  the  atrophy  of 
the  skeletal  musculature  which  is  so  universal  in  all  victims  of 
phthisis.  More  recent  investigations  carried  out  with  greater 
precision  have  thrown  more  light  on  the  subject.  The  chief 
criticism  that  may  be  leveled  at  the  dicta  of  these  earlier  in- 
vestigators is  that  they  studied  the  hearts  of  patients  who  had 
died  from  the  disease,  and  assumed  that  at  the  beginning  of  the 
illness  the  heart  was  just  as  it  appeared  at  autopsy. 

Orthodiagraphic  studies  of  the  heart  of  patients  with  early 
tuberculosis  reveals  many  whose  size  is  normal,  although  some, 
it  is  true,  are  small.  Hirsch,  whose  determinations  of  heart 
size  are  very  accurate,  found  that  the  small  heart  in  patients 
with  advanced  tuberculosis  was  not  constitutional,  but  ran 
parallel  to  the  emaciation  of  the  body  musculature.  Norris,^ 
out  of  1269  autopsies  on  tuberculous  subjects  in  which  the 
heart  was  weighed,  found  707  hearts  normal  in  size,  and  only 
184  underweight.  Where,  then,  is  the  truth  amid  all  of  these 
conflicting  reports  and  opinions?  Just  as  we  have  gradually 
learned  that  there  is  no  such  thing  as  a  recognizable  tubercu- 
lous habitus  that  predisposes  to  tuberculosis,  but  that  this  same 
habitus  is  found  among  many  non-tuberculars  who  fall  under 
the  general  description  of  asthenic  individuals,  we  must  learn 
that  heart  size  and  shape  does  not  predispose  to  tuberculosis, 
and  that  the  same  small  heart  which  has  been  thought  charac- 
teristic of  tuberculosis  occurs  as  well  in  non-tuberculars.  Some 
tuberculous  patients,  especially  those  with  narrow  chests,  have 
a  small  heart  at  the  onset  of  the  disease,  but  there  is  no  proof 
that  this  has  predisposed  to  the  disease.  Patients  who  die  of 
phthisis  often  have  a  heart  which  has  become  small  from  wasting. 
It  is|important  to  grasp  these  fundamental  facts,  for  they  will 
enable  us  to  understand  that  some  cardiovascular  symptoms  of 
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tuberculosis  are  not  peculiar  to  this  disease,  but  are  common  to 
all  individuals  who  are  endowed  at  birth  w4th  similar  hearts. 

FUNCTIONAL  CARDIOVASCULAR  DISORDERS 

Palpitation,  precordial  pain,  and  dyspnea  on  exertion  are 
probably  the  most  frequent  complaints  referable  to  the  heart 
to  which  tuberculosis  patients  are  subject.  These  may  be  due 
to  a  number  of  different  causes.  A  few  cases  will  be  presented 
to  illustrate  these  different  groups. 

M.  P.     Female.     Age  twenty-three. 

Family  History. — No  tuberculosis  or  cardiovascular  disease. 
Patient's  mother  has  always  been  rather  frail  and  nervous.  She 
worries  much,  and  in  times  of  stress  and  excitement  "goes  to 
pieces." 

Past  History. — No  acute  illness  except  for  the  common  dis- 
eases of  childhood.  Patient  has  always  been  a  high-strung, 
active  girl.  One  month  ago  she  began  complaining  of  sudden 
attacks  of  vertigo  and  palpitation,  which  at  times  w^ere  followed 
by  fainting.  These  came  on  when  she  had  been  on  her  feet  a 
long  while.  With  this  there  was  increased  nervousness  and 
frequent  palpitation.  Gastro-intestinal  symptoms  of  epigastric 
oppression,  pain,  and  occasional  vomiting  also  became  manifest. 

Physical  Examination.  —  The  patient  is  a  tall,  narrow- 
chested  indi\ddual  of  typical  asthenic  build.  The  heart  pre- 
sents no  abnormahties  to  physical  or  x-ray  examination.  The 
pulse  is  of  good  quaUty,  its  rate  100.  Blood-pressure  110/75. 
There  is  a  moderate  visceroptosis.  The  hands  are  rather  cold 
and  moist  and  slightly  cyanotic.  The  lungs  show  broncho- 
vesicular  breathing,  dulness,  and  moist  rales  at  the  left  apex. 
Sputum  contains  tubercle  bacilU. 

Such  a  clinical  picture  is  seen  not  infrequently  early  in  a 
case  of  tuberculosis,  and  some  or  all  of  these  symptoms  are 
often  observed  during  the  later  course  of  the  disease.  These 
vasomotor,  dyspeptic,  and  asthenic  symptoms,  to  which  for  con- 
venience I  shall  refer  as  neurasthenic,  are  not  peculiar  to  tubercu- 
losis. It  is  a  well-established  fact  that  they  are  often  signs  of 
constitutional  nervous  instability,  which  is  not  infrequently  an 
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hereditary  trait.  Several  authors  have  .emphasized  that  neuras- 
thenic symptoms  in  tuberculosis  are  particularly  evident  in 
patients  with  such  a  constitutional  nervous  predisposition. 
Jessen-  says  that  lability  of  temperament  and  similar  symptoms 
in  tuberculosis  are  more  pronounced  in  individuals  with  a  poorly 
organized  psychic  nature,  and  that  the  neuroses  in  tuberculosis 
are  due  to  the  action  of  the  toxin  on  a  congenitally  weak  nervous 
system.  The  best  paper  that  deals  with  this  subject  is  by 
Muralt.^  He  considers  all  of  the  vasomotor  and  dyspeptic  phe- 
nomena that  one  encounters  in  the  tuberculous,  as  well  as  the 
fatiguability  and  lack  of  will  power,  and  finds  that  a  consti- 
tutional nervous  predisposition  is  very  important  in  the  develop- 
ment of  all  of  these  symptoms.  He  further  states  that  phthisis 
may  activate  a  latent  neurasthenic  tendency.  In  the  dis- 
cussion of  this  paper  Dubois,^  too,  emphasizes  the  importance 
of  a  constitutional  neurasthenia  underlying  the  nervous  symp- 
toms manifested  by  tuberculous  patients. 

The  resemblance  between  these  patients  and  those  with  the 
syndrome  known  as  neurocirculatory  asthenia  is  very  apparent.^ 
The  symptoms  and  physical  signs  are  the  same  in  both  groups. 
In  both  diseases  we  are  able  to  classify  our  patients  into  those 
with  constitutional  nervous  instability,  and  those  in  whom  the 
symptoms  have  followed  an  infection.  In  the  constitutional 
group  of  neurocirculatory  asthenia  an  infection  always  serves 
to  aggravate  the  symptoms,  and  not  infrequently  latent  symp- 
toms are  first  brought  to  light  after  an  acute  febrile  attack, 
such  as  pneumonia.  Chronic  infections  may  act  in  the  same 
way.  A  careful  history  of  phthisical  subjects  will  reveal  in 
some  of  them  mild  nervous,  vasomotor,  and  gastro-intestinal 
symptoms,  antedating  by  many  years  the  tuberculosis.  In 
other  cases  these  symptoms  make  their  very  first  appearance 
with  the  disease.  Is  it  not  probable,  then,  that  those  cases  of 
tuberculosis  which  are  ushered  in  with  such  striking  cardio- 
vascular symptoms  really  belong  to  the  neurocirculatory  asthenia 
group,  and  that  in  them  the  tuberculosis  acts  as  the  acute  in- 
fection, bringing  to  light  latent  symptoms?  It  is  striking,  too, 
that  the  so-called  tuberculous  habitus  is  encountered  frequently 
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among  patients  with  neurocirculatory  asthenia.  Those  cases 
with  a  negative  history,  in  whom  the  symptoms  develop  during 
the  course  of  the  disease,  are  comparable  to  the  second  type  of 
neurocirculatory  asthenia.  Functional  gastro-intestinal  disor- 
ders act  in  the  same  way  as  the  cardiovascular  ones.  This  is 
true  both  of  cases  of  neurocirculatory  asthenia  and  of  tubercu- 
losis. 

The  patient  whose  history  has  just  been  presented  had  a 
latent  constitutional  nervous  and  vasomotor  instability,  which 
was  activated  by  the  development  of  the  tuberculous  infection. 
She  would  have  presented  the  same  cardiovascular  symptoms 
after  an  attack  of  influenza  or  pneumonia. 

THYROGENIC   CARDIOVASCULAR  DISORDERS 

Another  group  of  tuberculous  patients  presenting  a  rather 
similar  cardiovascular  symptomatology  are  those  who  exhibit, 
in  addition  to  their  pulmonary  infection,  symptoms,  more  or 
less  marked,  of  Graves'  disease.  The  frequent  association  of 
these  two  disorders,  particularly  in  women,  has  often  been 
remarked.  The  prominent  symptoms  are  enlargement  of  the 
thyroid,  exophthalmos  with  associated  eye  signs,  tachycardia, 
vasomotor  instability,  palpitation,  nervousness,  and  tremor. 
Most  authors  believe  that  the  occurrence  of  these  symptoms  is 
of  good  prognostic  import  as  far  as  the  progress  of  the  tubercu- 
lous lesion  is  concerned.  The  following  case  illustrates  the  type 
under  discussion: 

B.  K.     No.  2003.     Female.     Age  twenty-two. 

Family  History. — Unimportant. 

Past  History. — Negative,  except  for  pertussis  in  childhood. 
Menses  normal. 

Present  Illness. — Began  six  months  ago  with  a  dry  hacking 
cough  day  and  night.  After  a  few  weeks  fever  was  observed, 
the  patient  became  weaker,  breathless  occasionally,  and  at 
times  complained  of  palpitation.  All  of  these  symptoms  have 
continued. 

Physical  Examination. — The  patient  is  a  fairly  well-nourished 
girl.     The  eyes  are  prominent  and  a  Von  Graefe  sign  is  present. 
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There  is  a  moderate  general  thyroid  enlargement.  The  lungs 
show  dulness  and  bronchial  breathing  over  the  right  upper 
lobe,  and  flatness  and  intense  bronchial  breathing  at  the  right 
base,  with  very  few  rales.  Left  lung  normal.  Aspiration  of 
the  right  chest  revealed  no  fluid.  Heart  appears  small  on 
physical  examination.  Pulse  of  good  quaHty,  rate  120  to  140. 
Blood-pressure  125/70.  Slight  tremor  of  hands.  There  is 
shght  acrocyanosis.  The  temperature  on  admission  ranged 
about  101°  F.  In  two  months  it  became  normal,  but  the  rapid 
pulse-rate  persisted. 

x-Ray  shows  advanced  infiltration  throughout  the  entire 
right  lung  field,  with  multiple  small  cavities  at  the  apex.  Left 
lung  clear,  heart  abnormally  small. 

Electrocardiogram  shows  left  ventricular  predominance. 
Urine  normal  except  for  a  faint  trace  of  albumin.  Sputum 
shows  tubercle  bacilH. 

It  seems  probable  that  in  this  patient  the  cardiovascular 
symptoms  were  due  to  the  h}^eracti\dty  of  the  thyroid  gland. 
By  no  means  all  of  this  class  of  patients  present  so  clear-cut  a 
S}Tnptom-complex.  In  many  it  is  difficult  to  classify  the  symp- 
toms, and  to  know  whether  or  not  to  relate  them  to  a  disorder 
of  the  thyroid  gland.  Many  of  the  patients  with  symptoms  of 
hj-perthjToidism  show  no  e\ddence  of  left  ventricular  predomi- 
nance electrocardiographically.  The  epinephrin  test  is  of  no 
value  in  the  study  of  these  cases,  for  it  may  be  positive  when 
there  is  no  e\ddence  of  thyroid  disease. 

DISPLACEMENT  OF  THE  HEART 
In  patients  with  advanced  tuberculosis  cardiac  displacement 
is  one  of  the  most  frequent  causes  of  palpitation,  dyspnea,  and 
precordial  pain.  Over  75  per  cent,  of  far-advanced,  and  40  per 
cent,  of  moderately  advanced  cases  show  displacement  of  the 
heart.  When  there  is  much  destruction  of  pulmonary  tissue, 
with  cavitation  and  shrinkage  of  the  lung,  the  heart  is  pulled 
to  the  side  of  the  most  extensive  lesion.®  This  is  brought 
about  by  pleuropericardial  adhesions.  Displacement  to  the 
left  is  more  frequent,  but  right-sided  dislocation  occurs  as  well. 
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The  phenomenon  appears  most  commonly  in  chronic  fibroid 
phthisis.  At  times  the  displacement  is  prevented  by  adhesions 
on  the  opposite  side.  All  degrees  of  dislocation  may  occur. 
There  may  be  a  complete  dextrocardia,  or  again,  the  left  border 
of  the  heart  may  be  found  in  the  axilla.  This  is  not  sufficiently 
emphasized  in  the  text-books.  Not  infrequently,  because  the 
physician  finds  the  left  cardiac  border  beyond  the  midclavicular 
line,  and  the  heart  thrust  apparently  exaggerated  because  of  the 
retraction  of  the  covering  lung  tissue,  cardiac  hypertrophy  is 
diagnosed.     The  following  case  is  illustrative: 

M.  H.     No.  39,143.     Female.     Age  twenty-one. 

Family  history  and  past  history  are  unimportant. 

Present  Illness. — Began  four  years  ago  with  anorexia  and 
loss  of  strength,  afternoon  flushes,  and  headaches.  There  were 
frequent  sweats,  noticed  particularly  on  awakening  in  the 
morning.  Soon  a  cough  developed,  which  at  first  was  dr}'  and 
hacking,  and  associated  with  pains  in  the  chest,  and  later  became 
productive.  For  two  years  the  patient  stayed  in  the  country 
and  slowly  improved.  She  then  went  to  Denver,  where  she 
stayed  thirteen  months.  She  was  febrile  while  there.  Tubercu- 
hn  injections  were  given  for  two  months,  during  which  time  she 
lost  20  pounds  in  weight.  On  admission  to  the  Montefiore 
Hospital,  four  years  after  the  onset  of  her  illness,  she  was  com- 
plaining of  cough  and  expectoration,  night-sweats,  weakness, 
and  loss  in  weight.  In  addition,  for  the  last  sLx  months  or  so 
there  had  been  increasing  dyspnea  on  exertion,  frequent  palpi- 
tation, and  pains  in  the  left  chest  over  the  precordial  area. 

Physical  Examination. — The  patient  is  a  young  girl,  fairly 
well  nourished,  with  marked  retraction  of  the  left  supra-  and 
infraclavicular  fossae. 

Lungs:  There  is  infiltration  of  the  whole  left  lung,  with  a 
large  cavity  in  the  upper  lobe.  The  left  dome  of  the  diaphragm 
descends  very  little  on  inspiration.  There  is  infiltration  of  the 
right  upper  lobe. 

Heart:  There  is  an  exaggerated  cardiac  impulse  over  the 
fourth  and  fifth  interspaces  extending  a  Httle  beyond  the  mid- 
clavicular line.     The  impulse  is  not  very   forcible.     The  left 
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border  is  about  1|  cm.  to  the  left  of  the  midclavicular  line  in 
the  fifth  interspace.  The  right  border  is  at  the  midsternal  line. 
Sounds  normal,  no  murmurs. 

Pulse:  Small,  regular,  rate  96. 

Blood-pressure:  108/68. 

Temperature:  Diurnal  variations  from  100°  to  101°  F. 

Respirations:  24  to  28. 


Fig.    162. — Displacement  of  the    heart  to  the    left  in  advanced    pulmonary 

tuberculosis. 


Sputum  shows  tubercle  bacilli. 

Urine  normal. 

The  .T-ray  plate  (Fig.  162)  shows  the  cardiac  displacement, 
as  well  as  the  pleuropericardial  adhesions  very  clearly.  It  is  in 
such  a  case  that  one  must  beware  of  being  misled  by  the  symp- 
toms referable  to  the  heart,  and  by  the  abnormal  cardiac  im- 
pulse, in  diagnosing  an  organic  cardiac  lesion. 
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VALVULAR  HEART  DISEASE 

Rokitansky  in  1846  first  established  the  dictum  that  disease 
of  the  valves  of  the  left  side  of  the  heart  and  pulmonary  tubercu- 
losis were  antagonistic,  and  rarely  occurred  simultaneously. 
Ever  since  there  has  been  much  study  and  discussion  to  prove 
or  disprove  this  statement.  In  studying  the  immense  literature 
which  has  grown  up  on  this  subject  there  are  several  criteria 
which  we  must  be  careful  to  apply.  Most  of  the  reports  are 
based  on  autopsy  studies.  Cases  presenting  only  small  healed 
tuberculous  lesions  should  be  ruled  out,  for  such  a  finding  is 
almost  universal  among  adults,  and  has  no  bearing  on  the 
problem  of  the  frequency  of  association  of  valvular  heart  dis- 
ease and  active  tuberculosis.  Only  frank  valvular  lesions  should 
be  included,  and  not  every  case  with  slight  roughening  of  the 
valves  termed  "valvular  heart  disease."  It  is  because  of  the 
fact  that  many  authors  have  not  considered  these  points  in 
studying  their  material  that  the  reports  are  so  at  variance  with 
one  another.  However,  a  sufi&cient  number  of  accurate  studies 
remain. 

Sauer,^  in  a  series  of  304  autopsies  on  patients  with  mitral 
disease  and  chronic  passive  congestion  of  the  lungs,  found  3^ 
per  cent,  with  active  tuberculosis.  In  his  general  series  of 
autopsies  tuberculosis  was  the  cause  of  death  in  15  per  cent. 
This  study  is  but  one  of  many  which  I  quote  to  show  that 
tuberculosis  and  valvular  disease  may  occur  together,  but  that 
their  association  is  rather  infrequent.  Sauer  further  concludes 
from  his  study  that,  among  all  the  valvular  lesions,  mitral 
stenosis  is  most  infrequently  associated  with  tuberculosis.  He 
beheves  that  a  mitral  insufiiciency,  which  is  accompanied  by  a 
brown  induration  of  the  lung,  gives  a  certain  immunity  to 
tuberculosis.  The  advance  of  an  existent  tuberculosis  is  not, 
however,  modified  by  the  presence  of  a  heart  lesion,  but  the 
limg  disease  exerts  an  unfavorable  influence  on  the  reserve 
power  of  the  heart.  Fossier^  expresses  similar  views.  Brown^ 
emphasizes  the  fact  that  the  valvular  disease  is  usually  the 
primary  condition.  He  has  never  seen  it  develop  in  the  course 
of  a  tuberculosis.     A  true  tuberculous  endocarditis  is  so  rare 
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that  it  need  not  be  considered.  It  can  only  exceptionally  be 
diagnosed  during  life. 

My  own  experience  on  the  Tuberculosis  Service  of  the  Monte- 
fiore  Hospital  confirms  these  observations.  The  association  of 
tuberculosis  and  vahoilar  disease  is  infrequent,  but  does  occur. 
One  must,  however,  beware  of  interpreting  every  murmur  as  a 
sign  of  valvular  disease.  Functional  murmurs  both  at  the  apex 
and  base  are  of  frequent  occurrence,  and  when  they  are  asso- 
ciated with  cardiac  displacement  may  be  deceptive.  Definite 
cardiac  hypertrophy  or  the  history  of  an  acute  rheumatic  in- 
fection are  usually  prerequisites  to  the  diagnosis  of  a  valvular 
lesion.  Accentuation  of  the  pulmonic  second  sound  is  rarely  of 
value  in  difterential  diagnosis.  Consolidation  or  retraction  of 
the  lung  in  the  second  left  interspace  is  very  common  in  tuber- 
culosis. Such  a  condition,  of  course,  will  cause  apparent  accen- 
tuation of  the  second  pulmonic  sound  due  to  its  more  ready 
transmission  to  the  chest  wall. 

In  the  presence  of  frank  organic  heart  disease  pulmonary 
tuberculosis  should  not  be  rashly  diagnosed.  Many  a  time  a 
little  dulness,  associated  with  rales  over  an  upper  lobe,  and  a 
little  fever  give  rise  to  the  suspicion  that  tuberculosis  accom- 
panies the  heart  disease.  Unless  the  lung  signs  are  very  definite 
and  persistent,  or  tubercle  bacilli  are  found  in  the  sputum,  the 
diagnosis  of  tuberculosis  is  unwarranted.  Such  signs  usually 
clear  up  as  the  cardiac  condition  improves.  In  such  cases 
x-ray  plates  too  may  be  deceptive.  The  diffuse  mottling  of  the 
limgs  due  to  the  congestion  is  frequently  mistaken  for  tubercu- 
lous infiltration.  An  aneurysm  compressing  a  bronchus  may 
cause  extensive  lung  signs,  which  are  often  incorrectly  inter- 
preted. Finally,  it  is  well  to  remember  that  hemoptyses  occur 
in  pure  cases  of  mitral  stenosis,  and  in  such  cases  are  no  indica- 
tion of  an  accompanying  tuberculous  infection. 

In  summary  we  may  say  that,  although  heart  disease  and 
pulmonary  tuberculosis  do  at  times  occur  together,  we  must 
always  make  such  a  diagnosis  with  hesitancy,  and  only  after 
we  have  proved  it  beyond  cavil. 

The  following  case  shows  how  difficult  this  is  at  times: 
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B.  H.     No.  40,830.     Female.     Age  fifty-three. 

Past  History. — Pneumonia  at  fifteen  years.  No  rheumatic 
fever,  chorea,  or  tonsillitis. 

Present  Illness. — Cough  for  several  years.  One  year  ago 
nosebleeds  began,  which  occurred  every  few  weeks,  and  were 
brought  on  by  hard  work  or  excitement.  One  year  ago  the 
cough  became  worse,  and  she  was  told  that  she  had  tubercu- 


Fig.  163. — Hypertension,  cardiac  hypertrophy,  auricular  fibrillation,  and 
pulmonary  tuberculosis.  This  picture  has  been  printed  reversed.  The  heart 
should  be  pointing  to  the  left. 


losis.  Of  late  she  has  complained  of  night-sweats  and  weak- 
ness. One  month  ago  her  feet  became  swollen  and  dyspnea 
became  marked. 

Physical  Examination. — The  patient  is  a  well-nourished 
woman,  slightly  cyanotic,  with  dyspena,  and  some  orthopnea. 

Lungs:  Dulness  and  many  moist  rales  at  both  bases  poste- 
riorly below  the  scapular  angle.     In  the  right  supraspinous  fossa 


1530  ERNST   P.    BOAS 

there  is  dulness,  marked  broncho  vesicular  breathing,  with  moist 
rales  on  inspiration. 

Heart:  Left  border  12  cm.  to  left  of  midsternal  line,  in 
fifth  space.  Right  border  4  cm.  to  right  of  midsternal  line. 
First  sound  good.  Aortic  second  sound  accentuated.  There  is 
a  systolic  murmur  at  the  apex.  Action  absolutely  irregular, 
rate  120. 

Pulse:  Absolutely  irregular  in  force  and  rhythm.     Rate  100. 

Blood-pressure:  Most  beats  are  heard  at  the  level  of  190  mm. 
of  mercury. 

Abdomen:  Fat  and  pendulous.  Liver  felt  6  cm.  below  costal 
margin. 

Extremities:  Moderate  edema  of  legs  below  the  knees. 

Urine:  At  times  shows  trace  of  albumin  and  a  few  casts. 

Temperature  normal. 

a'-Ray:  See  Fig.  163. 

In  this  case  the  cardiac  symptomatology  was  so  definite  that 
it  appeared  probable  that  all  of  the  physical  signs  could  be 
explained  on  this  basis.  However,  sputum  examinations  re- 
peatedly revealed  the  presence  of  tubercle  bacilh.  Without 
this  positive  finding  the  diagnosis  of  tuberculosis  would  have 
been  unwarranted.  The  case  is  interesting  from  another  point 
of  view.  The  cardiac  condition  was  apparently  secondary  to 
a  h^-pertension,  and  hj-per tension  is  rare  in  tuberculosis. 

CONGENITAL  HEART  DISEASE 

The  relationship  between  phthisis  and  some  congenital  heart 
lesions  is  of  interest.  Lebert^"  in  1867  first  called  attention 
to  the  relative  frequency  with  which  congenital  pulmonic  steno- 
sis is  followed  by  pulmonary  tuberculosis.  In  fact,  most  chil- 
dren with  this  heart  lesion  who  survi\'e  their  tenth  year  die  of 
tuberculosis.  The  manner  in  which  stenosis  of  the  pulmonary 
orifice  predisposes  to  tuberculosis  is  a  matter  for  speculation. 
The  following  is  such  a  case: 

S.  L.     No.  1735.     Female.     Age  fifteen. 

Family  History. — Negative  for  tuberculosis  and  heart  dis- 
ease. 
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Past  History. — Scarlet  fever  at  seven  years  of  age.  Patient 
was  in  bed  for  six  weeks  at  this  time  and  her  cardiac  condition 
was  then  first  noted.  Cyanosis  and  clubbed  fingers  as  long  as 
she  can  remember.  She  has  always  been  short  of  breath  on 
exertion.  No  edema.  In  cold  weather  her  lips  would  get  very 
blue. 

Present  Illness. — Fourteen  months  before  admission  to  the 
hospital  she  coughed  up  3  cups  of  blood.     This  was  followed  by 


Fig.    164. — Congenital   pulmonic  stenosis  and   pulmonary  tuberculosis. 
This  picture  has  been  printed  reversed;  what  is  right  should  be  left,  and 

vice  versa. 


cough,  fever  and  night-sweats,  and  blood-streaked  sputum. 
These  symptoms  have  persisted  off  and  on  ever  since. 

Physical  Examination. — The  patient  is  poorly  developed  for 
her  age,  and  weighs  70  pounds.  There  is  marked  cyanosis.  The 
fingers  show  very  much  clubbing. 

Lungs:  Infiltration  of  the  right  upper  lobe  with  dulness  at 
the  left  apex. 
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Heart:  Markedly  enlarged  to  the  right  and  left.  There  is  a 
long,  rough  systolic  murmur  heard  loudest  at  the  pulmonic  area 
and  transmitted  over  most  of  the  chest. 

Pulse:  Small,  rate  110  to  120. 

B  lood-pressure :  1 00/60 . 

Sputum:  Tubercle  bacilli  present. 

x-Ray:  See  Fig.  164. 

This  patient  became  progressively  worse  after  her  admission 
to  the  hospital  and  died  from  an  influenzal  bronchopneumonia. 

MYOCARDITIS 

Myocarditis  is  often  diagnosed  in  phthisical  patients,  but  it 
is  rarely  found  on  autopsy.  Physicians  have  acquired  the  habit 
of  explaining  all  kinds  of  symptoms  on  the  basis  of  a  myocar- 
ditis. Many  of  these  symptoms  are  very  common  in  tubercu- 
lous patients  and  so  the  clinical  diagnosis  of  myocarditis  is  often 
made.  It  is  important  to  know  that  precordial  pain,  dyspnea, 
rapid  heart  action,  a  small  pulse,  low  blood-pressure,  and  faint 
heart  sounds  do  not  necessarily  give  any  indication  of  myo- 
cardial disease.  Many  of  these  symptoms,  it  will  be  recalled, 
occur  in  the  functional  disorders  of  the  heart,  which  were  dis- 
cussed above.  The  diagnosis  of  myocarditis  is  justifiable  only 
when  there  is  a  history  of  an  acute  infection  followed  by  cardiac 
disturbance,  or  when  cardiac  hypertrophy,  a  significant  irregu- 
larity, or  myocardial  insufficiency  give  definite  indication  of 
disease  of  the  heart  muscle. 

The  rapid  pulse  of  patients  with  tuberculosis  has  given  rise 
to  much  speculation  and  discussion.  Tachycardia  is  one  of  the 
classical  symptoms  of  phthisis,  and  may  appear  at  a  very  early 
stage  of  the  disease.  To  a  certain  extent  it  parallels  the  severity 
of  the  infection,  but  many  inactive  cases  may  still  show  a  per- 
sistently rapid  pulse.  Another  characteristic  sign  is  the  marked 
lability  of  the  pulse.  The  rapid,  labile  pulse  of  tuberculosis 
may  at  times  be  explained  on  the  basis  of  some  of  the  types  of 
cardiac  affection  noted  above.  Chief  among  these  are  the 
neurocirculatory  asthenic  type,  the  hyperthyroid  type  cases, 
and  those  with  cardiac  dislocation.     Some  authors  have  en- 
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deavored  to  attribute  the  tachycardia  to  involvement  of  the 
vagus  or  the  sympathetic  by  tuberculous  glands  in  the  medias- 
tinum. Others  have  laid  the  blame  on  the  toxemia  of  the 
disease.  While  a  rapid  pulse  in  tuberculosis  is  not  always  of 
bad  import,  a  slow  one  is  a  good  prognostic  sign. 

The  same  general  point  of  view  is  applicable  to  the  blood- 
pressure.  A  low  blood-pressure  is  very  constant  in  the  tubercu- 
lous, and  does  not  necessarily  presage  a  poor  prognosis.  Many 
asthenic  individuals  who  have  no  lung  disease  have  a  persist- 
ently low  blood-pressure.  On  the  other  hand,  a  normal  or  a 
high  arterial  tension  usually  indicates  a  mild  or  inactive  tubercu- 
losis. 

THE  RIGHT  VENTRICLE 

It  has  been  generally  assumed  that  in  chronic  phthisis  there 
is  frequently  found  a  dilatation  or  a  hypertrophy  of  the  right 
ventricle.  This  is  explained  usually  by  the  assumption  that 
with  extensive  pulmonary  disease  there  is  a  partial  obliteration 
and  obstruction  of  the  pulmonary  stream  bed,  which  exacts  an 
increased  amount  of  work  from  the  right  ventricle  to  maintain 
the  circulation.  This  mechanism  would  be  analogous  to  the 
left  ventricular  hypertrophy  that  accompanies  arterial  hyper- 
tension. On  analysis,  the  evidence  for  this  belief  is  found  to  be 
conflicting  and  for  the  most  part  inadequate.  Lichtheim^^ 
showed  that  obliteration  of  the  pulmonic  stream  bed  leads  to 
dilatation  and  hypertrophy  of  the  right  ventricle  only  when 
three-quarters  of  the  stream  bed  is  shut  off.  So  one  would 
expect  to  find  enlargement  of  the  right  chamber  of  the  heart 
only  with  extensive  lung  disease.  Careful  postmortem  studies 
confirm  this  opinion.  Both  Hirsch^^  and  Wideroe^^  found 
right  ventricular  hypertrophy  in  about  35  per  cent,  of  patients 
who  had  died  from  pulmonary  tuberculosis.  The  degree  of 
hypertrophy  paralleled  the  extent  of  the  pleural  adhesions  and 
fibrosis  of  the  lung. 

In  view  of  these  findings  reported  in  the  literature,  and  of 
theoretic  consideration  which  suggested  that  there  was  some 
physiologic  basis  for  the  changes  that  had  been  described.  Dr. 
Hubert  Mann  and  I  made  an  electrocardiographic  study  of  a 
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series  of  tuberculous  patients,  in  the  hope  that  by  this  means 
we  might  be  able  to  determine  whether  or  not  there  was  a  pre- 
dominance of  one  of  the  chambers  of  the  heart.^^  At  the  same 
time  the  case  was  studied  in  order  to  correlate  the  electrocardio- 
graphic with  the  clinical  findings.  The  results  may  be  briefly 
summarized. 

An  electrocardiographic  study  of  97  patients  with  pulmonary 
tuberculosis  revealed  29  per  cent,  with  right  ventricular  pre- 
dominance, 30  per  cent,  with  left  ventricular  predominance, 
and  41  per  cent,  with  predominance  of  neither  chamber.  Right 
ventricular  predominance  is  not  always  associated  with  any 
particular  type  of  tuberculosis.  It  is  foimd  more  commonly  in 
young  than  in  old  patients,  and  twice  as  frequently  in  men  as 
in  women.  Left  ventricular  predominance  is  not  always  asso- 
ciated with  any  particular  type  of  tuberculosis.  It  is  foimd 
more  commonly  in  older  patients,  and  is  twice  as  frequent  in 
women  as  in  men.  Left  ventricular  predominance  occurs  more 
frequently  with  the  increasing  age  of  the  patient.  In  contrast 
to  the  autopsy  findings  reported  in  the  literature,  right  ventricu- 
lar predominance  is  not  found  more  frequently  in  association 
with  fibroid  phthisis,  or  with  pleural  adhesions,  than  with  other 
types  of  pulmonary  tuberculosis. 

These  results  make  it  apparent  that  the  electrocardiograph 
at  present  is  of  little  clinical  value  in  the  study  of  the  heart  of 
tuberculous  patients.  Further  studies  should,  however,  be  made 
to  explain  the  discrepancies  noted  above. 

PERICARDITIS 

It  is  well  to  recall  that  tuberculous  pericarditis  is  a  rather 
frequent  complication  of  phthisis.  Norris^  found  it  in  4.4  per 
cent,  of  a  series  of  1780  autopsies  on  tuberculous  subjects. 
Very  often  there  are  no  symptoms  that  suggest  involvement  of 
the  pericardium,  and  it  is  only  by  bearing  constantly  in  mind 
the  possibiHty  of  this  complication  that  we  may  succeed  in 
diagnosing  it  during  the  life  of  the  patient. 
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Functional  disorders  of  the  digestive  tract  may  be  defined  as 
disturbances  of  the  nerve  control  of  digestion — whether  sensory, 
motor,  or  secretory  in  nature — arising  independently  of  gross 
lesions  of  the  organs  involved  in  the  process.  The  chief  interest 
in  this  subject  ordinarily  centers,  quite  properly  perhaps,  about 
the  question  of  differential  diagnosis  from  the  organic  lesions 
which  these  disorders  so  closely  resemble.  Once  organic  dis- 
ease is  ruled  out,  however,  the  neurosis  is  by  no  means  invariably 
relieved  forthwith.  Sometimes  a  cure,  even  under  the  best  of 
care,  is  unfortunately  unattainable;  but  only  too  often  the 
patient  makes  no  progress,  either  because  of  lack  of  knowledge 
or  of  interest  on  the  part  of  his  doctor,  or  because  he  is  treated 
in  what  might  be  called  a  spirit  of  piqued  reprisal,  as  though, 
having  originated  his  disorder  within  himself,  he  ought  to  proceed 
to  repair  it  unaided. 

And  yet  there  are  good  reasons  why  such  patients  should 
always  receive  serious  attention.  Indeed,  by  their  very  num- 
bers they  compel  consideration.      The  overfed,  the  hungry;  the 
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overworked,  the  idle;  the  genius,  the  drudge — all  help  to  make 
up  the  many-sided  picture  of  functional  digestive  breakdown. 
Wherever  there  is  anxiety,  or  worry,  or  remorse,  or  care,  or 
indeed,  any  mental  anguish,  there,  among  the  first  of  physical 
failings,  is  nervous  indigestion.  In  our  war-time  army,  at  least 
one-third  of  the  men  hospitalized  for  digestive  complaints  suf- 
fered from  neurosis,  while  among  the  ci\dHan  population  one  is 
always  being  impressed  by  the  great  numbers  of  functional 
cases  seen  not  only  in  the  dispensaries  and  private  practice,  in 
hospital  wards  and  sanatoria,  but  unrecognized  and  uncounted, 
in  the  crippled  and  unhappy  pursuit  of  their  daily  occupations. 

To  one  familiar  with  these  facts  it  should  be  self-evident 
that  a  fimdamental  principle  in  dealing  with  functional  disorders 
is  to  treat  the  patient  behind  the  disease.  Whereas,  in  an  organic 
condition,  we  focus  directly  on  the  organ  or  lesion  in  question, 
in  the  neuroses,  we  reverse  the  binocular,  so  to  speak,  add  dis- 
tance •  to  the  perspective,  and  include  the  whole  patient,  his 
mental  as  well  as  his  physical  background,  and  as  much  of  his 
environment  as  is  possible.  Obviously  it  would  be  futile  to 
attempt  to  discuss  in  detail  all  the  possible  methods  whereby 
such  a  plan  could  be  put  into  practice.  Rather  is  it  my  purpose 
to  bring  out  certain  general  principles  underlying  the  successful 
management  of  these  neuroses.  Let  us  begin,  then,  by  con- 
sidering the  attitude  of  the  physician  to  the  patient. 

Neurotics  as  a  class  are  sensitive  and  emotional,  and  their 
first  impression  of  the  doctor  often  decides  his  usefulness  to 
them.  Conversely,  the  management  of  the  patient  really  begins 
with  his  examination,  and  it  is  therefore  doubly  important  that 
the  proper  note  be  struck  on  this  occasion.  Ob\'iously,  the 
examination  must  be  thorough,  otherwise  the  diagnosis  of  func- 
tional disorder  would  be  untenable.  Moreover,  it  should  be 
comprehensive  enough  to  include  any  possible  defects  whose 
correction  would  serve  to  improve  not  only  the  physical  but  the 
psychic  well-being  of  the  patient.  If,  in  addition  to  its  com- 
pleteness, the  examination  is  sympathetic  and  reassuring  in 
manner,  the  seeds  are  sown  for  that  welcome  feeling  of  con- 
fidence and  faith  which  spells,  more  than  anything  else,  success 
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in  treatment.  Once  gained,  this  relationship  must  be  assid- 
uously cultivated  by  the  physician  on  every  occasion.  In  no 
other  kind  of  work  does  and  should  he  so  literally  minister 
to  his  patient,  in  mind  as  well  as  in  body. 

Just  as,  in  organic  conditions,  we  try  to  spare  a  diseased 
part  or  organ  by  rest  of  its  function,  so  it  is  essential,  in  treating 
neurosis,  to  put  the  patient's  mind  at  rest.  In  the  ordinary 
simple  case  this  is  well  accomplished  by  giving  the  patient  a 
proper  insight  into  his  condition.  To  tell  a  neurotic  individual 
that  there  is  nothing  the  matter  with  him  does  not  always 
work.  For  one  thing,  it  is  not  true;  besides,  it  is  not  satisfying. 
On  the  other  hand,  peace  of  mind  through  insight  doeth  good 
like  a  medicine.  Many  a  patient  (to  say  nothing  of  medical 
students)  has  been  started  on  the  mend  by  being  told  that  he 
has  nervous  indigestion  instead  of  ulcer  of  the  stomach;  and 
even  an  unintelhgent  person  can  understand  and  appreciate  the 
difference  between  trouble  due  to  a  broken-down  machine 
(organic  disease)  and  trouble  due  to  a  crazy  driver  (functional 
disorder) . 

In  the  more  compUcated  cases,  where  the  neurosis  is  due  to 
some  cause  beyond  the  power  of  the  physician  to  control — such 
as  worry  over  family  or  money  matters — the  utility  of  this  pro- 
cedure may  seem  more  limited.  And  yet  even  here  it  is  not 
without  value.  Where  the  relation  between  cause  and  effect 
is  not  clear  to  the  patient,  the  result  of  this  knowledge  may  be 
sufficient  to  produce  a  "psychanalytic  cure"  in  the  manner 
aheady  described.  If,  however,  the  patient  has  diagnosed  his 
case  beforehand,  the  authoritative  confirmation  of  his  views 
will  reassure  him,  wiU  strengthen  his  morale,  in  short,  will  put 
him  in  far  better  shape  to  take  advantage  of  whatever  other 
measures — such  as  sedatives — the  physician  may  employ  to 
help  break  the  vicious  circle. 

So  much  for  the  purely  psychic  element  in  our  problem. 
Where  the  neurosis  is  brought  about  by  sheer  mental  or  physical 
overexertion,  rest  can  best  be  secured  by  retirement  from  the 
harmful  occupation,  with,  when  possible,  a  change  of  scene 
and  activity.     In  the  milder  cases  satisfactory  results  may  be 
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obtained  by  relaxation  after  meals,  by  plenty  of  sleep  (especially 
in  the  asthenics),  and  by  simple  and  regular  feeding.  In  the 
severer  cases,  where  persistent  pain  is  complained  of,  nothing 
short  of  bed  rest  may  suffice.  This,  with  complete  isolation, 
forced  milk  feeding,  and  special  re-educative  measures,  is  the 
method  so  successfully  employed  by  Weir  ]\Iitchell  and  some 
of  the  French  neurologists.  In  this,  as  indeed  in  any  set  method 
of  treatment,  the  value  of  routine  cannot  be  overestimated. 
The  classic  neurotic  is  notoriously  unstable,  and  it  is  by  the 
practice  of  consistent  hygienic  habits  that  the  value  of  order, 
poise,  and  moderation  in  the  conservation  of  health  can  most 
effectively  be  inculcated. 

Dietary  indiscretions  constitute  an  important  factor  in  the 
production  of  digestive  neurosis.  Perhaps  the  majority  of 
people,  healthy  as  well  as  dyspeptic,  have  learned  to  avoid  foods 
known  to  be  difficult  of  digestion,  such  as  sour  and  spicy  things, 
fats,  sweets,  and  the  tougher  meats  and  vegetables.  Yet  there 
are  some  who,  despite  the  onset  of  symptoms,  seem  never  to 
have  acquired  this  knowledge.  Thus,  I  have  before  me  the 
record  of  a  woman  whose  daily  bill  of  fare  consisted  of  coffee 
and  cake  at  11  o'clock,  oysters  at  2,  candy  at  3,  ice-cream  at  4, 
and  coffee  and  French  pastry  at  6.  Another  lady  once  told  me 
that  as  a  girl  she  took  every  day  at  luncheon  1  cupful  of  vinegar, 
and  that  she  continued  this  practice  for  almost  two  years  before 
it  was  interrupted. 

In  contrast  to  the  above,  however,  it  is  by  no  means  uncom- 
mon to  find  that  the  neurotic  dyspeptic  has  eliminated  one 
article  after  another  from  his  diet  not  because  he  has  found 
them  to  disagree,  but  from  some  totally  extraneous  reason. 
This  psychic  phagophobia  can  generally  be  traced  to  some 
popular  science  article,  or  fad,  or  neighborhood  gossip,  or  to  the 
ubiquitous  advertisement.  So  impressed  are  these  people  with 
the  necessity  of  self-mortification  through  dietary  restriction 
that  the  recommendation  of  a  liberal,  well-balanced  fare  is  often 
met  wuth  surprise  if  not  with  anxious  opposition.  Such  patients 
should  naturally  be  vigorously  taken  in  hand  and  be  made  to 
retrace  their  course  until  they  can  once  more  eat  with  relish 


MANAGEMENT   OF   FUNCTIONAL   DIGESTIVE   DISORDERS        1 54 1 

and  impunity  everything  that  they  could  handle  before  the  onset 
of  s}Tnptoms. 

Incidentally,  it  may  be  remarked  that  the  manner  of  pre- 
paring the  food  should  also  be  given  some  attention,  more  per- 
haps than  it  is  ordinarily  accorded.  Obviously,  the  best  of  food 
can  be  spoiled  by  poor  cooking.  Perhaps  the  chief  sufferers 
from  this  cause  are  those  who  are  forced  from  reasons  of  economy 
or  other  necessity  to  *'eat  out"  in  the  poorer  restaurants  or  "on 
the  road"  while  traveling  for  business. 

Far  more  important,  however,  than  the  kind  of  food  or  its 
preparation,  is  the  manner  in  which  it  is  eaten.  The  plan  of 
eating  three  meals  a  day,  with  breakfast,  say,  at  8,  lunch  or 
dinner  at  1,  and  dinner  or  supper  at  7,  has  the  advantage  of 
allowing  a  sufficient  time  to  elapse  between  meals  for  a  reason- 
able amount  of  digestion  to  take  place  in  the  intervals.  As  a 
matter  of  fact,  the  stomach  is  seldom  empty  except  before 
breakfast,  but  experience  shows  that  the  normal  individual  is 
quite  able  to  take  care  of  his  food  on  this  basis.  With  meals 
taken  on  time,  the  digestive  tract  is  aided  in  carrying  on  its 
functions  by  the  factor  of  routine  or  habit,  as  already  suggested. 
Hunger,  appetite,  satiety,  food  intake,  and  waste  output  recur 
in  their  normal  regular  rotation.  So  closely  linked  are  the 
digestive  processes  that  but  a  single  break  in  the  chain  may 
suffice  to  upset  the  usual  sequence,  and  this  likeKhood  increases 
to  certainty  in  the  case  of  the  hypersensitive  patient. 

Other  factors  than  promptness  at  meals  are  desirable  for  the 
maintenance  of  good  digestion.  Everyone  knows  how  food  eaten 
under  disturbing  or  depressing  conditions  lies  heavy  on  the 
stomach.  Similarly,  a  preoccupied  state,  such  as  that  of  the 
business  man  at  lunch  time,  hardly  serves  as  an  aid  to  digestion. 
To  be  sure,  the  eating  of  food  is  in  a  sense  a  mechanical  process 
based  on  habit;  yet  it  is  important  that  proper  habits  of  eating 
be  learned  from  the  beginning — obviously  a  job  for  pediatrists  and 
parents — that  these  habits  be  maintained  through  life,  and  that 
bad  habits  be  not  developed.  A  certain  amount  of  attention  to 
the  business  in  hand  is  essential,  therefore,  to  proper  eating, 
and  this  cannot  obtain  when  the  individual  is  preoccupied  or 
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hurried.  Under  such  circumstances  there  arises  only  too  often 
perhaps  the  worst  and  certainly  the  most  intractable  of  bad 
eating  habits — tachyphagia.  It  was  Napoleon's  proud  boast,  I 
beheve,  that  while  other  generals  feasted  for  hours,  he  spent  but 
a  few  minutes  at  his  meals;  and  there  can  be  no  doubt  that 
rapid  eating  is  a  fault,  not  of  the  sluggard  and  the  imambitious, 
but  of  the  quick,  keen,  and  energetic  in  mind  and  body.  Since 
we  Americans  are  quite  likely  to  suffer  from  these  faults  as  well 
as  these  ^'irtues,  it  may  be  profitable  to  quote  here  the  following 
suggestive  description  of  a  scene  in  a  New  York  boarding  house 
as  given  by  Charles  Dickens  in  his  "Martin  Chuzzlewit"  (1843) : 

"It  was  a  numerous  company — eighteen  or  twenty,  per- 
haps. .  .  .  All  the  knives  and  forks  were  working  away  at  a 
rate  that  was  quite  alarming;  very  few  words  were  spoken;  and 
everybody  seemed  to  eat  his  utmost  in  self-defense,  as  if  a  famine 
were  expected  to  set  in  before  breakfast  time  to-morrow  morn- 
ing, and  it  had  become  high  time  to  assert  the  first  law  of 
nature.  The  poultry  .  .  .  disappeared  as  rapidly  as  if  every 
bird  had  had  the  use  of  his  %\ings,  and  had  flown  in  desperation 
down  a  human  throat.  The  oysters,  stewed  and  pickled,  leaped 
from  their  capacious  reservoirs,  and  slid  by  scores  into  the 
mouths  of  the  assembly.  The  sharpest  pickles  vanished,  whole 
cucumbers  at  once,  like  sugar-plums,  and  no  man  winked  his 
eye.  Great  heaps  of  indigestible  matter  melted  as  ice  before 
the  sun.  It  was  a  solemn  and  an  awful  thing  to  see.  Dyspeptic 
indi\dduals  bolted  their  food  in  wedges;  feeding,  not  themselves, 
but  broods  of  nightmares,  who  were  continually  standing  at 
livery  within  them.  Spare  men,  with  lank  and  rigid  cheeks, 
came  out  unsatisfied  from  the  destruction  of  heavy  dishes,  and 
glared  with  watchful  eyes  upon  the  pastry.  What  Mrs.  Paw- 
kins  felt  each  day  at  dinner-time  is  hidden  from  all  human 
knowledge.    But  she  had  one  comfort.    It  was  very  soon  over." 

Dicken's  genial  spirit  must  indeed  have  nodded  approval 
when,  some  twenty  years  ago,  an  American  la>Taan,  as  vice- 
president  of  the  Food  Reform  Society  of  England,  called  wide- 
spread attention  to  the  possibihty  of  improving  men's  eating 
habits.     Horace  Fletcher's  activities  made  an  impression  not 
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only  on  the  public,  but  in  medical  circles  as  well.     As  a  result, 
various  studies  were  undertaken  with  the  purpose  of  showing 
objectively  the  dangers  of  tachyphagia.     It  was  claimed,  and 
in  part  proved,  that  this  habit  interfered  with  the  proper  sub- 
division and  insaHvation  of  the  food,  that  it  favored  air  swallow- 
ing, globus,   and  the  development  of  esophageal  spasms  and 
diverticula,  that  it  increased  the  work  of  the  stomach,  that  it 
raised  the  body  temperature  and  the  blood-pressure,  and  that  it 
interfered  possibly,  though  very  sUghtly,  with  the  utihzation  of 
certain  food-stuffs.     The  fact  that  many  rapid  eaters  Uve  com- 
fortably for  years  shows  that  the  dangers  of  this  habit  may 
indeed  be  overrated,  yet  it  is  equally  true  that  when  the  rest  of 
the  digestive  tract  is  called  upon  vicariously  to  undertake  some 
of  the  work  that  should  properly  be  done  in  the  mouth,  the 
chances  of  its  breaking  down  are  correspondingly  augmented. 
The  successful  treatment  of  tachyphagia  is  very  often  no 
easy   matter.     It   demands   not   only   patient   and   persistent 
attention  to  detail  on  the  part  of  the  physician  but  also  the 
serious  and  willing  co-operation  of  the  patient.     To  begin  with, 
it  may  be  wise  to  insist  on  a  minimum  period  of  time  for  each 
meal,  such  as  three-quarters  of  an  hour  for  lunch  and  an  hour 
for  dinner.     In  order  to  avoid  the  secondary  danger  of  over- 
eating, a  definite  amount  of  food  should  not  be  exceeded.     A 
fortunate  natural  safeguard  in  this  direction  exists  in  the  fact 
that  those  who  have  learned  the  art  of  careful  chewing  find 
themselves  satisfied  with  less  food  than  they  did  as  rapid  eaters. 
It  is  well  to  select  those  articles  which  require  thorough  mastica- 
tion, such  as  the  drier  and  more  resistent  food-stuffs;  and  the 
drinking  of  fluids,  especially  when  used,  as  often,  to  wash  down 
mouthfuls,  should  be  studiously  avoided.     In  the  more  obstinate 
cases  it  may  even  prove  necessary  to  provide  an  attendant 
to  assist  the  execution  of  these  orders  by  personal  superxision. 
A  word  as  to  drug  therapy.     Local  treatment,  such  as  with 
antacids  and  antispasmodics,  is  often  beneficial  and  may  indeed 
be  necessary,  just  as  one  would  use  direct  intragastric  measures 
— lavage  or  aspiration — when  these  are  indicated.     It  should 
not  be  forgotten,  however,  that  local  symptoms  tend  to  dis- 
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appear  as  nervous  stability  is  restored  to  the  patient;  and  that 
this  end  can  very  well  be  accomplished  (so  far  as  medication  is 
concerned)  by  the  use  of  systemic  sedatives,  such  as  bromids, 
codein,  and  the  somnifacients.  Where  general  hygienic  meas- 
ures cannot  well  be  carried  out,  as  in  dispensary  practice,  and 
in  virtually  all  cases  at  the  beginning  of  treatment,  these  drugs 
are,  indeed,  almost  indispensable.  On  the  other  hand,  the  use 
of  "tonics,"  such  as  strychnin,  can  hardly  be  recommended. 
Whipping  a  jaded  horse  is  never  good  practice.  It  is  much 
better  to  wait  for  the  renewed  strength  and  vigor  that  is  bound 
to  come  from  a  refreshed  and  rested  mind  and  body. 

Neurosis  in  asthenics  deserves  more  than  casual  considera- 
tion. By  asthenics  we  mean  those  indi\aduals  who,  owing  to 
their  congenitally  weak  body  structure,  are  at  a  constant  dis- 
advantage in  carrying  on  the  affairs  of  life.  Physically  they  are 
characterized  by  the  so-called  habitus  enteroptoticus.  The 
chest  is  long  and  narrow,  the  scapulae  are  winged,  the  ribs  flare 
down,  the  subcostal  (epigastric)  angle  is  acute,  the  xiphoid  proc- 
ess is  soft,  thin,  and  receding,  or  quite  impalpable,  the  tenth 
ribs  are  floating  (Stiller 's  sign),  the  w^aist  is  narrow,  the  hips 
disproportionately  wide.  When  standing,  the  v/hole  body 
slouches,  the  shoulders  are  thrown  forward,  and  the  lower  ab- 
domen is  prominent. 

Corresponding  to  this  external  body  form  the  viscera  assume 
characteristic  shapes  and  positions.  The  heart  is  of  the  median 
or  drop  type;  the  stomach  and  colon  are  long  and  reach  low  into 
the  pelvis;  the  kidneys  and  liver,  and  not  infrequently  the 
spleen,  are  ptosed  and  palpable.  There  is  diminished  intra- 
abdominal pressure  and  a  wide-spread  atony  of  the  hollow  vis- 
cera. Prominent  among  the  many  subjective  symptoms  is  a 
sense  of  weight  or  dragging  in  the  stomach,  and  of  pain  in  the 
back,  whereas  the  general  sluggishness  of  visceral  function  is 
well  illustrated  by  the  almost  universal  "chronic"  constipation. 

Such  individuals  feel  always  weak  and  tired,  and  they 
fatigue  still  more  on  the  shghtest  exertion.  If  questioned 
especially  as  to  their  sleep  requirements,  it  will  be  found  that 
they  need  nine,  ten,  or  more  hours  of  repose  nightly,  instead  of 
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the  generally  accepted  eight-hour  average  for  "normal"  people. 
When,  as  often  happens,  they  are  mentally  active  and  ambitious 
they  feel  their  physical  incapacity  as  a  particularly  bitter 
aflBiction.  In  short,  though  not  sick  enough  to  give  up  entirely, 
they  are  not  well  enough  to  "carry  on"  as  they  would  wish;  and 
being  often  misjudged  and  "misunderstood,"  they  are  very 
likely  to  become  increasingly  wretched  and  despondent. 

Once  the  essential  nature  of  this  disabihty  is  grasped,  the 
principles  governing  its  treatment  become  obvious.  Radical 
reconstruction  would  suggest  itself  as  the  ideal  procedure,  and 
indeed  something  can  be  done  in  the  way  of  changing  the  shape 
of  the  body.  Special  developmental  exercises  have  been  shown 
to  be  of  value  in  widening  the  capacity  of  the  lower  thorax;  a 
rugged  outdoor  life  with  complete  freedom  from  care  may  ac- 
compHsh  the  same  purpose.  But  these  are  methods  that  are 
available  to  but  few,  and  the  results  are  distant.  What  the 
average  asthenic  wants  is  immediate  rehef  from  special  symp- 
toms. Besides,  only  too  often,  he  must  keep  on  working.  In 
such  cases,  then,  it  is  best  to  accept  the  disability  as  a  fact, 
certainly  for  the  time  being.  An  immediate  estimate  should  be 
made  of  the  patient's  reserve  and  he  should  be  ordered  to  keep 
his  activities  well  within  his  limits.  Especial  attention  should 
be  given  to  the  question  of  sleep,  as  already  suggested,  and,  in 
fact,  as  much  rest  as  possible  should  be  taken  in  the  recumbent 
posture,  inasmuch  as  ptosis  and  its  symptoms  tend  to  disappear 
when  the  patient  is  reclining.  Wherever  possible,  complete  bed 
rest  for  at  least  two  weeks  should  initiate  the  treatment ;  and  with 
this  should  be  combined  forced  feeding,  as  will  be  described  later. 

The  next  therapeutic  effort  should  be  directed  toward  over- 
coming the  ptosis  and  the  intra-abdominal  laxness.  It  is  now 
generally  admitted  that  this  cannot  be  done  satisfactorily  by 
surgery,  it  having  been  found  that  most  of  the  uplifted  organs 
returned  sooner  or  later  to  their  original  low  standing.  What  is 
necessary  is  a  more  fundamental  therapy  aimed  at  correcting 
the  underlying  physical  failings.  This  end  can  be  accomplished 
from  the  exterior  by  means  of  devices  tending  to  compress  the 
lower  abdomen  back  against  the  spine  in  such  a  manner  as  to 
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close  off  the  pelvis  from  the  abdomen  proper  and  force  the 
abdominal  \iscera  back  up  where  they  belong.  Such  devices 
faU  into  three  groups:  adhesive  strapping,  abdominal  binders, 
abdominal  corsets.  They  should  all  be  applied  with  the  patient 
reclining.  In  deciding  which  particular  t}'pe  of  support  to  em- 
ploy in  a  given  case  the  following  points  may  be  considered: 
For  temporary  purposes,  or  as  a  therapeutic  test,  adhesive 
straps  are  satisfactory.  They  require  some  skill  in  appHcation, 
however,  are  not  acceptable  to  patients  with  dehcate  skins,  and 
necessitate  complete  renewal  every  ten  days  or  two  weeks. 
Nowadays  good  binders  and  corsets  are  readily  available.  They 
should  always  be  fitted  to  the  individual  patient.  Abdominal 
binders  have  the  ad\-antage  of  being  light  in  weight  and  rela- 
tively inexpensive,  but  they  will  slip  up  when  the  patient  moves 
about  unless  prevented  by  proper  adjustments.  Perineal  straps 
or  thongs  are  objectionable.  The  best  models  (such  as  the 
"Storm"  or  "Richardson")  have  flaps  coming  down  on  the  thighs 
in  front  and  connecting  with  an  adjustable  strap  encirchng  each 
limb  at  the  crotch.  Corsets  (such  as  the  "Barnum-Van  Orden" 
or  "Roso")  can  be  made  to  combine  considerable  style  with 
excellent  support  and  comfort. 

It  need  hardly  be  pointed  out  that  all  the  above  measures 
are,  in  a  sense,  makeshifts.  True,  a  binder  or  corset  can  be 
worn  for  }'ears  in  absolute  comfort,  but  so  long  as  the  funda- 
mental atony  remains  uncorrected  the  original  s}Tiiptoms  will 
return  just  as  soon  as  the  external  support  is  withdrawn.  It  is 
here  that  the  general  reconstructive  measures  already  mentioned 
can  be  brought  into  action;  here  also,  another  and  perhaps  more 
rapidly  eft"ective.  and  certainly  more  generally  available,  factor 
can  be  introduced  in  the  treatment.  It  is  well  known  that  fat 
is  accumulated  not  only  externall}'  but  internally  as  well,  and  it 
is  easy  to  see  how  an  increase  in  the  subperitoneal  and  omental 
fat  bolster  will  increase  intra-abdominal  pressure  and  tend  to 
raise  the  organs  from  within.^     It  is,  therefore,  a  fimdamental 

^  The  same  effect  is  produced  by  the  enlargement  of  the  uterus  during 
pregnancy,  and  the  improved  well-being  of  some  asthenic  women  when  in  that 
condition  is  very  readily  explained  on  this  basis. 
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principle  in  the  management  of  asthenics  to  improve  the  state 
of  nutrition. 

This  is  hardly  the  place  to  present  in  detail  the  technic  of 
fattening  cures.  Let  it  suffice  to  bring  out  but  a  few  "prac- 
tical" suggestions.  As  a  matter  of  fact,  it  makes  relatively 
little  difference  what  foods  a  patient  takes  for  this  purpose  so 
long  as  he  eats  more.  The  amount  of  food  eaten,  as  already 
pointed  out,  is  very  largely  a  matter  of  habit,  and  in  this  case 
the  habit  of  overeating  should  be  cultivated  as  a  virtue.  Milk 
is  the  simplest  and  best  fattener.  If  it  is  not  relished  cold,  it 
may  be  taken  hot;  if  not  sweet,  then  fermented;  if  not  plain, 
then  as  an  eggnog,  or  mixed  with  butter,  or  lactose,  or  cocoa,  or 
coffee;  or  it  may  be  peptonized  or  pancreatinized  and  taken  as 
medicine.  At  least  1  quart  of  milk  should  be  added  daily  to  the 
ordinary  diet  during  the  first  week  of  treatment,  2  quarts  during 
the  second,  3  during  the  third.  A  pint  of  cream,  also,  can 
generally  be  taken  during  the  day,  distributed  on  cereals,  in 
coffee,  or  with  desserts.  If  the  strict  milk-bed-rest  cure  is 
prescribed  even  larger  quantities  can  be  taken  without  much 
difficulty.  As  an  objective  one  should  endeavor  to  reach  the 
normal  weight  for  the  height,  age,  and  sex,  as  given  in  the 
standard  insurance  tables. 

Finally,  it  need  hardly  be  emphasized  that  surgical  opera- 
tions on  neurotics  in  general,  and  asthenics  in  particular,  should 
be  avoided  unless  absolutely  necessary.  Operations  for  organic 
diseases  are  one  thing;  operations  for  colicky  pains,  for  ptosis, 
for  the  "drainage"  of  atonic  organs,  for  the  removal  of  "poten- 
tial sources  of  danger,"  of  "nature's  cesspools,"  or  of  "useless 
embryologic  remnants,"  are  quite  another.  A  man  may  get 
over  his  neurosis,  but  he  cannot  get  over  his  gastro-enterostomy 
or  his  short-circuited  gut  or  his  bellyful  of  adhesions.  At  pres- 
ent we  have  many  such  unfortunates  whose  outlook  is  indeed 
gloomy.  Fortunately,  thoughtful  surgeons  are  daily  restricting 
their  operative  indications  more  and  more  to  definite  organic 
lesions. 

The  following  cases  may  be  cited  to  illustrate  some  of  the 
points  developed  in  the  foregoing  presentation : 
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Case  I.  Asthenia;  Gastric  Anacidity. — Single  woman,  forty- 
two  years  old,  dressmaker.  Came  under  observation  August, 
1920,  complaining  of  diarrhea,  weakness,  steady  loss  of  weight, 
and  nervousness.  She  has  suffered  from  indigestion  for  the  past 
twenty  years.  The  symptoms  were  variable,  with  free  intervals. 
Among  the  most  prominent  features  were  pains  in  the  abdomen 
and  back,  distention,  belching,  regurgitation.  She  required  at 
least  ten  hours  sleep  nightly  and  made  sure  to  get  it;  she  would 
also  He  down  for  a  couple  of  hours  during  the  day.  Latterly 
she  had  been  having  a  particularly  hard  time  and  had  cut  down 
her  food,  article  by  article,  in  the  hope  of  obtaining  relief,  until 
she  was  living  largely  on  milk  alone.  To  this  diet  she  attributed 
her  present  attack  of  diarrhea  of  seven  weeks'  duration. 

Examination  revealed  typical  asthenic  and  ptotic  habitus. 
The  patient  was  30  pounds  below  her  best  weight  (four  years 
ago)  and  40  pounds  below  the  normal  weight  for  her  age  and 
height.  Three  test-meals  showed  a  low  total  acidity  and  com- 
plete absence  of  HCl. 

Therapy:  PreHminary  bed  rest  for  one  week  (essential  in  the 
control  of  all  diarrheas) ;  bromid  before  meals ;  dilute  HCl,  25 
drops  in  a  glassful  of  water,  to  be  sipped  during  meals;  bland, 
well-balanced  diet;  abdominal  binder. 

Course:  Diarrhea  stopped  within  two  weeks,  during  which 
period  patient  gained  5  pounds.  In  the  next  five  months  she 
gained  10  pounds  more.  She  still  has  some  minor  complaints, 
but  has  been  able  to  resume  work  and  is,  on  the  whole,  much 
better.  Corresponding  to  her  physical  progress  there  has  been 
marked  improvement  in  her  mental  attitude. 

Comment. — A  better  result  would  undoubtedly  have  been 
secured  in  this  case  if  the  preliminary  period  of  bed  rest 
and  forced  feeding  could  have  been  lengthened  by  several 
weeks. 

Case  II.  Nervous  Vomiting. — Irish  maid,  twenty-one  years 
old,  single.  Perfectly  well  until  two  years  ago,  when  she  began 
to  have  headaches  and  vomiting.  At  first  emesis  would  occur 
once  daily;  more  recently,  after  each  meal.  Patient  feels  quite 
comfortable  for  about  an  hour  after  eating,  then  nausea  sets  in, 
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and  in  about  twenty  minutes  she  vomits  "all  the  food  eaten." 
(This  is  a  very  common  exaggeration.)  After  vomiting  she  has 
soreness  in  the  epigastrium  for  about  half  an  hour.  No  other 
symptoms.  Bowels  move  three  times  daily  after  meals.  Ad- 
mits taking  salts  every  morning  since  in  this  country — nine 
months — ^"in  order  not  to  get  fat."  A  diagnosis  of  gastric  ulcer 
had  been  made  in  this  case. 

Examination  showed  a  hypersensitive,  apprehensive  type  of 
young  woman.  Her  color  was  florid,  she  was  well  nourished. 
Indeed,  she  was  10  pounds  overweight.  Physically  she  was 
normal.  This  was  considered  enough  evidence  to  dispose,  for 
the  time  being  at  least,  of  the  probabiHty  of  organic  disease. 
She  was  given  bromid  before  meals  and  a  bland  diet  and  told 
to  discontinue  her  constant  catharsis. 

One  month  later  she  reported  that  she  had  not  vomited  from 
the  day  treatment  was  commenced  and  was  in  every  way  in 
good  health. 

Comment. — Of  course,  not  every  type  of  nervous  vomiting  is 
so  easily  controlled.  As  an  extreme  contrast  to  the  above 
might  be  mentioned  a  case  of  intractable  vomiting  with  ano- 
rexia nervosa,  the  patient  dying  after  months  of  intense  suffer- 
ing. A  laparotomy  by  a  careful  surgeon  failed  to  reveal  any 
organic  basis  for  the  disorder. 

Case  III.  Migraine;  Habitual  Constipation. — Shop  girl, 
twenty-five,  divorced.  All  her  life  has  suffered  from  frequent 
bilious  attacks:  migraine,  vomiting,  prostration.  Spends  several 
days  each  month  in  bed.  Always  constipated;  never  spon- 
taneous bowel  movement;  full-blown  cathartic  habit  as  long  as 
she  can  remember. 

Undersized,  underweight,  asthenic,  hypersensitive.  Abdom- 
inal organs  ptosed,  abdominal  wall  thin  and  lax. 

In  this  case  the  therapy  consisted  of  a  firm  abdominal  binder, 
forced  milk  feeding,  no  medication.  Two  months  later  the  pa- 
tient was  able  to  report  that  just  as  soon  as  she  began  to  wear 
the  binder  the  bowels  commenced  moving  normally  one,  two, 
and  even  three  times  a  day.  She  has  not  missed  a  day  from 
her  work.    There  has  been  one  slight  headache,  but  no  vomit- 
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ing  or  prostration  within  this  period.     The  patient  "is  the  most 
surprised  person  in  the  world"  at  the  result  obtained. 

Comment. — Though  not  always  so  immediate  and  complete  as 
in  this  case,  the  rehef  of  migraine  and  constipation  simply  by 
abdominal  support  is  by  no  means  uncommon. 

Case  IV.  "Compulsion  Neurosis";  Diarrheal  Syndrome. — 
Young  woman,  twenty-five,  school-teacher,  private  patient. 
Considerably  distressed  because,  whereas  ordinarily  her  bowels 
moved  but  once  daily  after  breakfast,  whenever  she  was  excited, 
or  particularly  when  worried  about  not  being  able  to  reHeve 
herself — as  at  the  theater,  during  examinations,  etc. — she  would 
experience  a  most  compelling  desire  to  go  to  stool.  Under  such 
circumstances  the  bowels  might  move  two  or  three  times  in  a 
short  interval. 

A  thorough  physical  and  laboratory  study  was  negative. 
Treatment  for  five  months  with  general  care,  sedatives,  bis- 
muth, was  without  any  result  other  than  occasional  transient 
improvement.  The  patient  then  dropped  out  of  sight  for  three 
years,  to  return  with  the  following  interesting  report:  For  a 
long  time  she  had  been  considerably  worried  over  the  presence 
of  coarse  hairs  on  her  face.  Before  her  first  visit  to  me  she  had 
consulted  a  dermatologist  who  had  advised  her  against  local 
treatment.  ]More  recently  she  had  consulted  another  skin 
specialist,  who  had  removed  the  source  of  disfigurement  and 
thus  the  hidden  cause  of  her  neurosis.  Her  bowel  control  is 
now  much  better,  though  she  "can  still  work  it  up  fine  when  she 
wants  to  think  about  it." 

Case  V.  Asthenia,  Ptosis;  Two  Previous  Operations  for 
Constipation. — Railroad  brakeman,  age  twenty-eight,  married. 
In  the  spring  of  1917  began  to  suft"er  with  pain  in  the  lower 
right  abdomen,  constant,  and  radiating  to  the  pit  of  the  stomach. 
There  were  no  colics,  vomiting,  or  fever.  Constipation  was 
severe,  the  bowels  often  not  moving  for  a  week  at  a  time.  The 
condition  was  diagnosed  by  his  doctor  as  "intestinal  indigestion." 
Medical  treatment  for  two  months  brought  no  reUef.  Opera- 
tion was  performed  in  June,  1917,  for  "chronic  appendicitis." 
In  four  weeks  there  was  return  of  aU  previous  symptoms.     Two 
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X-ray  examinations  were  made,  and  the  patient  was  told  that  he 
had  "adhesions  at  the  hepatic  flexure  and  gas  in  the  colon." 
A  second  operation,  performed  in  June,  1919,  revealed  a  band 
strangHng  the  small  intestine.  Four  weeks  after  the  division  of 
this  band  there  was  again  recurrence  of  the  original  symptoms. 
This  time  the  patient  was  advised  to  have  his  colon  removed. 
However,  he  hesitated  at  this  proposition,  and  came  to  us  for 
opinion. 

Examination  showed  asthenic  habitus,  malnutrition  to  the 
extent  of  40  pounds  under  weight,  relief  from  support  of  the 
lower  abdomen,  functional  heart  condition. 

A  snug  abdominal  binder  was  prescribed;  also  mineral  oil. 
suprarenal  substance,  and  increased  milk  consumption.  Despite 
the  fact  that  the  patient  continued  at  his  arduous  occupation, 
he  improved  from  the  start.  His  bowels  have  been  moving 
daily  and  he  has  gained  5  pounds.  At  present  (five  months 
later)  he  is  again  troubled  with  gas,  and  is  restless  at  night. 
He  is  still  working,  however,  and  still  has  his  colon. 
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SCARLATINA 

The  clinical  picture  of  scarlet  fever  may  best  be  kept  in 
mind  by  considering  the  disease  as  developing  in  three  stages. 
The  validity  of  this  grouping  is  witnessed  by  the  fact  that  all 
the  symptoms  seem  naturally  to  fall  into  their  proper  chrono- 
logic places.  These  three  chnical  stages  are  a  stage  of  swelling, 
a  stage  of  shrinking,  and,  finally,  a  stage  of  septic  complications. 

I  shall  not  attempt  to  discuss  the  etiology  of  scarlet  fever 
because  there  is  no  unanimity  of  opinion  on  this  topic.  It 
seems  safe  to  beHeve  that  this  disease — or,  we  may  possibly 
say,  these  diseases — are  not  induced  by  the  ordinary  strep- 
tococcus, because  a  streptococcus  infection  does  not  give  the 
immunity  which  accrues  from  an  attack  of  scarlet  fever,  and 
because  the  cHnical  picture  of  scarlet  fever  is  not  induced  by  the 
streptococcus  when  injected.  This  view  does  not  conflict  with 
the  work  of  Miss  Ruth  Tunicliif ,  who  has  found  special  strep- 
tococci frequently  associated  with  scarlet  fever. 

It  is  difficult  to  realize  that  it  is  only  one  hundred  and  fifty 
years  since  Sydenham  differentiated  scarlet  fever  from  measles 
while  studying  the  epidemics  which  raged  in  London  from  1760 
to  1775.  These  diseases  are  quite  different  in  their  mode  of 
onset.  Scarlet  fever  is  a  veritable  anarchist,  blustering  and 
waving  a  red  flag.  After  a  relatively  brief  incubation  period 
lasting  only  a  few  days  scarlet  fever  usually  commences  with 
any  violent  sjnnptom  that  one  may  wish  to  conjure— a  sudden 
high  temperature,  chills,  vomiting,  severe  pains,  convulsions, 
purging,  delirium,  and  a  severe  sore  throat.  Contrast  this  with 
the  gradual  onset  of  measles,  with  its  cold  in  the  head,  pink 
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e}'es,  gradually  rising  temperature,  and  its  prolonged  incubation 
of  more  than  two  weeks. 

During  the  first  stage  of  scarlet  fever  swelling  is  the  keynote 
of  the  symptoms.  This  accounts  for  the  high  temperature, 
which  may  be  explained  by  fixation  of  water  and  consequent 
absence  of  cooling,  just  as  a  motor  heats  which  has  insufficient 
water  in  the  radiator.  The  temperature  is  frequently  103°  F. 
or  it  may  reach  105°  F.  or  more.  How  different  the  sore  throat 
of  diphtheria,  where  the  temperature  is  uniformly  disproportion- 
ately low  in  comparison  with  the  pulse  and  where  it  ma>^  be  but 
slightly  elevated.  This  absence  of  temperature  in  diphtheria  is  a 
menace  which  frequently  delays  the  summoning  of  the  physician. 
In  scarlet  fever  the  throat  is  swollen,  the  redness  is  not  confined 
to  the  tonsils,  but  involves  the  entire  soft  palate  and  anterior 
pillars.  There  are  dilated  capillaries  and  a  blotchy,  sometimes 
hemorrhagic  appearance.  If  the  tonsils  are  ragged  they  are  cov- 
ered with  a  thick  or  filmy  exudate.  If  the  tonsils  are  covered 
by  pillars  and  are  swollen,  they  protrude  into  the  pillars  or 
escape  between  them.  During  this  stage  the  crypts  are  filled 
with  exudate  and  may  give  the  patchy  appearance  of  follicular 
tonsillitis.  The  inflammation  in  the  throat  is  associated  with 
enlargement  of  the  regional  lymph-nodes,  which  are  tender, 
and,  if  the  inflammation  is  severe,  matted  together.  The 
inflammation  of  the  hmph-nodes  is  expressive  of  the  condition 
of  the  tonsils;  if  they  are  covered  they  wdll  be  compressed 
between  the  pillars  and  the  pharnygeal  muscles  during  swallow- 
ing movements,  thus  pumping  toxins  into  the  circulation.  The 
tongue  is  red  and  the  papilla  swollen.  The  diminution  in  the 
frequency  of  swallowing  and  masticatory  movements  because 
the  remainder  of  the  throat  is  swollen  permits  the  epithelium  to 
collect,  resulting  in  a  heavy  fur. 

The  skin  is  swollen  and  red.  The  rash  appears  first  about 
the  neck,  below  the  chin-ear  line,  and  gradually  progresses  over 
the  trunk,  the  face,  and  then  to  the  upper  extremities  and  lower 
extremities,  where  it  is  faint.  It  is  apt  to  be  more  marked  over 
the  back  from  pressure  on  the  bed,  over  the  abdomen  where  the 
skin  is  thinner,  and  over  the  flexor  surfaces  of  the  extremities 
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for  the  same  reason.  In  the  bend  of  the  elbow  there  are  charac- 
teristic reddish  striae  which  at  times  persist  after  the  rash  has 
faded. 

The  rash  consists  of  a  subcuticular  flush  on  which  is  imprinted 
the  essential  and  characteristic  feature,  the  pinhead  spots  of 
special  redness.  This  involves  the  entire  surface  and  is  ex- 
plained by  the  fact  that  there  are  two  sets  of  vessels  serving  the 
skin — the  larger,  deep  subcutaneous  vessels,  and  the  finer  net- 
work which  penetrates  the  papillae  and  perfuses  the  skin.  The 
brunt  of  the  disease  seems  to  be  expended  on  the  vascular 
system,  which  is  everywhere  relaxed.  Where  the  skin  is  very 
fibrous,  as  about  the  mouth,  the  rash  is  not  manifest  and  we 
note  the  oft-mentioned  circumoral  pallor.  The  rash  is  especi- 
ally well  marked  where  the  skin  is  thin,  giving  high  color  to  the 
cheeks  and  about  the  eyes.  The  mucous  membranes  are  also 
swollen  and  desquamate. 

The  rich  supply  of  blood  brought  to  the  skin  by  dilated  ves- 
sels interferes  with  the  normal  dehydration  of  the  superficial 
epithelial  layer,  so  that  in  their  swollen  state  they  close  over 
the  sweat  f olHcles ;  the  sweat  follicles  being  especially  well  per- 
fused are  stimulated  to  extra  function,  and  in  this  way  the  charac- 
teristic sudamina  or  water-blisters  are  formed;  finally,  the  suda- 
mina  burst  or  they  are  opened  by  rubbing.  The  porous  appear- 
ance of  some  desquamated  areas  is  thus  accounted  for.  The  in- 
flammatory reaction  on  the  skin  is  so  marked  that  the  regional 
lymph-nodes  are  enlarged,  usually  in  proportion  to  the  amount 
of  inflammation.  The  poison  of  scarlet  fever  seems  to  have  an 
especial  afiinity  for  the  chromaffin  system  throughout  the  body; 
the  dilatation  of  the  blood-vessels  is  so  marked  that  there  is  a 
lowered  blood-pressure. 

SweUing  of  the  viscera  occurs.  This  is  evidenced  by  the 
aching  pains  in  the  back  which  radiate  in  accordance  with  the 
segmental  areas  of  Head.  As  a  rule,  the  rash  is  intense  in  pro- 
portion to  the  severity  of  the  disease.  At  times  the  capillaries 
break  and  the  rash  becomes  hemorrhagic.  Such  cases  are  by 
no  means  fatal,  but  the  prognosis  is  usually  more  grave.  When 
the  rash  has  been  very  severe,  there  is  usually  a  prolonged 
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relaxation  of  the  vessels,  so  that  for  weeks  the  skin  has  a  yellow- 
ish hue,  as  after  a  burn  or  severe  injury. 

During  this  stage  of  swelling  occurs  one  of  the  most  impor- 
tant conditions  complicating  scarlet  fever.  Because  of  the 
swollen  pharynx,  especially  in  the  presence  of  adenoids  and  of 
blocked  l^Tnph-channels,  the  pharyngeal  orifice  of  the  eustach- 
ian tube  may  become  occluded,  so  that  the  middle  ear  becomes 
inflamed.  This  complication  may  occur  without  warning  on 
the  temperature  chart.  The  drum  may  be  perforated  or  the 
irritating  discharge  may  melt  it  away.  It  is  the  duty  of  the 
physician  to  prevent  this  unfortunate  occurrence  by  careful  daily 
watching  with  an  otoscope  and  prompt  incision  of  the  drum. 
Sometimes  a  mastoiditis  develops  speedily  and  may  require  early 
operation.  The  absence  of  temperature  rise  is  explained  by  the 
fact  that  there  has  been  merely  a  surface  extension  of  the  dis- 
ease process  and  no  penetration  to  the  interior  of  the  body,  with 
chemical  digestive  processes,  water  fixation,  and  consequent  loss 
of  cooling. 

The  temperature  remains  elevated  for  several  days  and  grad- 
ually falls.  The  rash  remains  brilliant  for  three  or  four  days 
and  begins  to  fade.  The  throat  and  tonsils  remain  red  for  the 
same  period,  after  which  their  swelling  gradually  subsides. 
The  tongue,  which  imtil  now  has  been  coated  and  red,  is  com- 
pletely desquamated  with  the  returning  appetite,  and  then  by 
exposure  of  the  large  papillae  assumes  the  raspberry  or  straw- 
berry appearance  at  its  tip.  At  times  the  tongue  is  dry  and 
glazed,  but  this  is  more  frequent  in  mouth  breathers. 

By  the  fourth  or  fifth  day  in  many  cases  the  obvious  symp- 
toms of  scarlet  fever  are  very  slight.  In  fact,  at  this  time  and 
until  desquamation  commences  to  appear,  or  by  the  tenth  day, 
there  is  a  period  when  the  diagnosis  of  scarlet  fever  must  be 
taken  on  faith  in  the  history,  for  there  may  be  very  Httle  visible 
evidence.  This  is  the  period  which  frequently  leads  to  diffi- 
culty with  the  parents,  who  see  no  reason  for  continuing  the 
isolation  of  children  who  are  apparently  well. 

The  stage  of  shrinking  commences  with  the  fall  of  tempera- 
ture, which,  as  a  rule,  reaches  normal  on  the  fifth  day.     During 
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this  period  patients  lose  weight,  notwithstanding  that  they  may 
be  fed  an  ample  diet.  The  shrinking  of  the  tissues  and  the 
contraction  of  the  vessels  leads  to  a  diminished  perfusion  of  the 
skin  and  to  a  stratification  of  the  epithelium,  due  to  the  fact 
that  there  is  a  layer  of  tissue  which  has  been  overwell  supplied 


Fig.  io5. — Desquamation  in  scarlet  fever. 


with  water  above  a  layer  which  is  ill  supplied.  As  a  result  the 
desquamation  is  not  uniform;  when  the  layer  which  received 
more  moisture  reaches  the  surface  it  will  not  be  as  dry  as  usual, 
but  will  separate  in  coherent  plaques  from  the  underlying  layer 
which  contains  less  water  and  desiccates  more  rapidly.     This 
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explains  the  desquamation  in  simple  fashion.  The  desquama- 
tion is  severe  where  the  rash  has  been  intense  and  prolonged; 
where  the  capillaries  have  had  least  support  they  will  recover 
their  tone  latest,  and  consequently  the  desquamation  will  per- 
sist longest  there — as  between  the  fingers  and  toes  (Figs.  165, 
166). 

For  several  weeks  the  patients  lose  weight  in  spite  of  their 
bed  rest  and  with  an  ample  diet.     When  the  tissues  again  resume 


Fig.  166. — Desquamation  in  scarlet  fever. 


their  normal  state  of  swelling,  this  swelling  may  exceed  its 
original  extent;  so  that  frequently  in  uncompHcated  cases  the 
general  nutrition  seems  improved  after  an  attack  of  scarlet 
fever.  This  shrinking  gives  an  explanation  of  the  complica- 
tions of  scarlet  fever;  inclusively,  they  may  be  regarded  as 
manifestations  of  the  "septic"  diseases.  The  streptococcus 
which  enters  the  blood  from  the  tonsil  shows  an  especial  affinit}' 
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for  "pavement"  epithelium,  attacking  the  lining  membranes  of 
the  heart,  the  blood-vessels  in  the  kidney,  the  lining  of  the 
joints,  and  the  flattened  epitheUum  in  the  lung. 

There  are  two  types  of  septic  infections  which  compKcate 
scarlet  fever — those  which  occur  during  the  stage  of  swelling 
and  those  which  occur  after  the  shrinking.  The  less  frequent 
t3^e  is  a  sepsis  which  is  continuous  with  the  original  invasion. 
The  throat  is  invaded  by  a  virulent  organism  and  there  is  an 
associated  enormous  lymphadenopathy  with  infiltration  of  the 
tissues.  The  swelling  of  the  tissues  closes  the  orifices  in  the 
nose,  with  resultant  sinus  inflammation,  causing  profuse  nasal 
discharge  and  sometimes  ethmoiditis  with  exophthalmos. 

These  patients  are  overwhelmed  with  the  toxin  of  the  in- 
vading organisms  which  accompany  the  scarlet  fever.  The 
temperature  does  not  fall.  It  may  progressively  rise.  Such 
cases  form  the  so-called  septic  type  of  scarlet  fever.  The  con- 
dition of  the  patients  is  pitiable;  the  prognosis  is  very  grave, 
but  these  are  the  cases  which  seem  to  be  benefited  by  con- 
valescent blood  citrated,  as  used  intramuscularly  by  Zingher  in 
our  hospital.  The  convalescent  serum  causes  shrinking,  prob- 
ably by  a  precipitation  of  blood  colloids,  with  liberation  of  water 
and  consequent  better  cooling,  for  the  fall  of  the  temperature  is 
frequently  an  encouraging  omen. 

When  serum  from  convalescent  patients  is  injected  intra- 
dermally  into  a  patient  suffering  with  a  scarlet  fever  the  rash 
fades.     The  normal  process  of  shrinking  is  initiated. 

T.  K.  is  a  patient  who  was  treated  by  Zingher  with  con- 
valescent blood. 

T.  K.,  ten  years  of  age,  admitted  January  16,  1921,  third 
day  profoimdly  ill.  General  erythematous,  punctate  rash,  with 
marked  hyperemia  and  injection  of  pharynx.  Soft  palate  and 
tonsiUar  folds  with  dirty  gray  exudate  covering  left  tonsil,  less 
extensive  membrane  on  right,  buried  covered  tonsils,  with  large 
crypts,  tonsils  compressed  on  swallowing. 

January  19,  1921:  120  c.c.  convalescent  blood,  given  into 
muscles,  using  deltoids,  gluteals,  and  outer  thigh  regions  and 
calves  by  Dr.  Zingher.     Taken  from  a  patient  seven  days  con- 
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valescent,  six  days  ill.  At  time  of  injection  of  convalescent 
blood  the  patient  was  delirious,  temperature  106°  F.,  pulse 
exceedingly  small,  almost  imperceptible;  during  the  night  tem- 
perature reached  104°  F.  and  was  99°  F.  the  next  morning. 
General  condition  much  better.  Still  somewhat  delirious.  No 
local  reaction  at  site  of  injection. 

January  20,  1921:  General  condition  much  improved,  pulse 
of  better  volume. 

January  21,  1921:  Mental  condition  much  better.  Pulse  of 
good  quality,  108;  temperature  99°  F. 

January  23,  1921:  Right  ear  discharging. 

January  25,  1921:  Tenderness  over  right  mastoid.  Mastoid- 
ectomy was  then  performed. 

P.  P.  is  another  case  which  shows  a  brilliant  result  from  the 
intramuscular  use  of  whole  blood  by  Zingher,  a  case  in  which 
the  normal  processes  were  either  initiated  or  accelerated  by  the 
therapy. 

P.  P.,  one  day  ill,  three  and  one-half  years  of  age.  Prog- 
nosis doubtful.  Boiled  lobster  rash,  throat  conjested,  mild 
streptococcic  exudate,  tongue  coated,  clean  beefy  edges,  moder- 
ate cervical  adenitis. 

January  23,  1920:  Convalescent  (scarlet)  blood  from  patient 
twelve  days  convalescent,  who  had  been  iU  six  days,  given  in 
deltoid  region,  thigh,  leg,  and  buttock  intramuscularly  by  Dr. 
Zingher  (Fig.  167). 

The  patients  seem  to  have  a  better  chance  if  the  pressure  on 
the  tonsils  is  relieved  or  the  focus  of  infection  in  the  throat  is 
removed.  For  them  I  have  recommended  incision  of  the  pKca, 
or  a  tonsillectomy  under  local  anesthesia.  It  is  not  immaterial 
how  the  anesthesia  is  induced.  The  needle  should  be  introduced 
beyond  the  area  of  reaction;  it  should  not  penetrate  the  tonsil 
nor  even  the  capsule.  The  tonsil  must  be  removed  with  its 
entire  capsule,  and  if  the  tonsillar  vein  is  thrombosed  it  should 
be  included  in  the  dissection.  This  may  best  be  done  by  em- 
ploying Gatewood's  technic. 

These  patients  must  be  sharply  differentiated  from  those 
cases  that  die  promptly  after  the  invasion,  with  a  high  tern- 
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perature,  a  low  blood-pressure,  and  without    much    lymphatic 
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involvement.      The   latter   have   hardly   any   chance,   though 
several  very  much  prostrated  patients  have  seemed  to  respond 
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to  subcutaneous  injections  of  adrenalin   and   to   convalescent 
blood. 

The  other  and  more  frequent  type  of  sepsis  occurs  after  the 
temperature  has  been  normal  for  a  number  of  days  or  even  for 
several  weeks.  In  this  type  the  general  shrinking  of  the  tissues 
removes  the  barriers  which  have  walled  off  the  focus  of  infection 
and  there  is  an  absorption  of  organisms  from  any  focus  in  the 
body.  Probably  the  traditional  custom  of  forcing  fluids  during 
scarlet  fever  convalescence  is  an  empiric  effort  to  restore  free 
water  and  thus  prevent  too  great  shrinkage.  Though  it  is  pos- 
sible to  restore  the  swelling  state  and  thus  restore  the  tissue 
interstices  by  giving  fluid,  and  though  the  organism  may  not  be 
liberated  from  a  focus  there  may  be  an  absorption  of  soluble 
bacterial  toxins  which  are  excreted  through  the  kidneys  and 
damage  them.  Infected  teeth,  infected  tonsils — which  are  so 
formed  or  situated  that  when  swollen  they  may  be  compressed 
between  pillars  and  pharyngeal  muscle  upon  swaUowing — should 
always  be  removed  in  children.  It  is  much  better  that  sources 
of  sepsis  should  be  eliminated  before  the  onset  of  scarlet  fever, 
or  early  in  its  course  before  grave  damage  is  done. 

Processes  may  originate  in  the  dislodgment  of  infarcts  from 
the  tonsillar  vein,  or  they  may  occur  from  a  secondary  or  even 
an  unrelated  focus.  Such  a  case  is  the  one  I  now  report  of  a 
girl  who  developed  a  general  fatal  gonorrhea  and  peritonitis  on 
the  ninth  day  of  her  illness: 

B.  W.,  a  colored  girl,  fourteen  years  of  age,  had  been  six  days 
ill  when  admitted,  March  21,  1920.  She  had  had  a  profuse 
vaginal  discharge  for  several  years. 

Her  temperature  was  normal,  pulse  90,  respirations  20.  The 
pharynx  was  congested,  the  tongue  quite  red,  and  there  was  a 
punctate  rash  about  the  face,  neck,  and  throat.  Her  pulse 
rose  to  120  later  in  the  day.  Three  days  later  her  temperature 
had  risen  to  102°  F.,  and  on  the  following  day  there  was  extreme 
tenderness  over  the  lower  abdominal  regions.  Both  sides  were 
equally  tender.  There  was  no  rigidity.  Nausea  and  vomiting 
were  present.  She  had  suffered  from  pain  in  the  flanks  for  the 
past  several  months. 
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The  blood  count  was  34,000.  The  differentials  showed: 
Polynuclears,  90;  eosinophils,  2;  large  lymphocytes,  7;  small 
l3anphocytes,  1. 

The  vaginal  smear  showed  many  Gram-negative  intra- 
cellular  diplococci. 

That  evening  her  temperature  reached  105°  F.;  pulse  158; 
and  the  following  morning  she  died. 

One  cannot  lay  too  much  stress  upon  the  importance  of 
septic  foci  and  the  part  played  by  general  tissue  shrinkage  in 
cutting  down  the  barriers  about  them,  thus  permitting  the  entry 
into  the  body  fluids  of  toxins  or  organisms.  It  is  this  same 
mechanism  that  Theobald  Smith  pointed  out  as  determining  the 
fate  of  the  tuberculous.  If  the  body  tissues  can  digest  the 
organism  or  toxin  which  is  absorbed  there  may  be  a  rise  of 
temperature  which  is  transient.  On  the  wards  this  is  usually 
attributed  by  nurses  and  some  doctors  to  constipation;  the 
temperature  falls  and  the  bowels  move  simultaneously.  Consti- 
pation seems  a  definite  explanation  of  the  temperature  in  the 
majority  of  cases.  It  does  not,  however,  explain  the  possible 
enlargement  of  the  nodes  of  the  neck  several  days  later  (fre- 
quently with  no  rise  of  temperature)  or  the  pains  in  some  joint. 
When  the  organisms  have  been  arrested  the  local  tissue  response 
may  be  afebrile,  while  the  primary  general  response  may  indi- 
cate no  locus  of  attack. 

Enlarged  lymph-nodes  in  the  neck  are  the  most  frequent 
compUcation  of  scarlet  fever.  They  are  usually  the  deep  anterior 
chain  and  are  painful  and  tender.  Frequently  there  is  con- 
siderable perinodular  infiltration,  out  of  all  proportion  to  the 
softened  area  which  ultimately  results.  Frequently  they  resolve 
completely.  The  nodes  are  best  treated  by  applications  of 
iodin  or  flaxseed  poultices,  and  ample  doses  of  the  "tincture  of 
time,"  unless  there  is  definite  softening,  which  should  be  drained 
only  when  the  abscess  points.  The  nodes  infected  are  usually 
deep  in  the  neck,  and  considerable  mutilation  through  infil- 
trated tissue  may  be  necessary  to  reach  them.  These  tissues 
withstand  pressure  from  drains  poorly.  The  following  case  is 
illustrative : 
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J.  C.  was  admitted  with  chicken-pox  on  December  24,  1920. 
On  January  15,  1921  he  developed  scarlet  fever,  and  we  find  the 
following  note : 

January  15th:  Punctate  rash  on  body  and  legs. 

Throat  red  and  congested,  tongue  red  on  edges,  coated  in 
middle.  Nasal  discharge.  Large  node  on  right  side  of  neck. 
Right  ear  draining,  left  drum  red,  no  bulging. 


Fig.     169. — Large     lymph-      Fig.   170. — Large  lymph-nodes  with  much 
nodes  with    much    perinodular  perinodular  infiltration, 

infiltration. 


After  temperature  was  normal  a  week  and  child  was  ap- 
parently well,  on  February  1st,  bilateral  cervical  adenitis  was 
marked  (Figs.  168-170). 

February  8th:  Nodes  are  much  smaller.  The  temperature 
chart  shows  the  sequence  of  events. 

The  next  most  important  compHcation  is  involvement  of 
the  joints.  It  is  a  "rheumatism"  which  involves  the  wrists, 
elbows,  ankles,  or  knees,  though  sometimes  the  hip  and  shoul- 
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ders  are  involved,  and  still  more  frequently  the  fingers.  There 
may  be  considerable  peri-arthritic  swelling;  this  is  especially 
marked  in  those  cases  which  are  due  to  the  gonococcus.  Some 
ten  years  ago  the  writer  collected  14  cases  of  joint  involvement 
in  children,  in  which  the  complement-fixation  test  for  gonorrhea 
was  strongly  positive.  Several  of  these  cases  are  reported  by 
Dr.  Mathias  Niccl,  Jr.,  in  the  Archives  of  Pediatrics.  One  of 
these  cases  was  a  male  child,  though  many  were  children  with  a 
vaginitis.     In  some  of  them  the  blood-culture  was  positive,  and 


Fig.  171. — Arthritis  of  left  elbow. 

in  some  a  septic  rash  which  resembles  chicken-pox  vesicles  initi- 
ated the  attack.  The  gonococcus  may  be  found  in  the  blood 
without  any  mucous  membrane  discharge.  Such  a  case  is  the 
one  pictured. 

It  is  very  probable  that  otherwise  innocuous  guests  were 
taken  into  the  tissues  as  the  result  of  the  shrinking  and  were 
lodged  in  the  joints.  The  gonococcus  joints  were  treated  with 
huge  doses  of  vaccine  and  splinting.  When  induced  by  the 
streptococcus  the  inflamed  joints  are  best  treated  by  splint 
fixation  and  salicylates  locally  and  by  mouth.     The  streptococ- 
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cus  joints  have  little  swelling  outside  of  the  capsule  and  very 
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slight  redness,  contrasting  strongly  with  the  gonorrheal  joints, 
which  show  much  peri-articular  puffiness.     In  both  varieties 
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the  most  important  element  is  the  elimination  of  the  focus, 
whether  in  teeth,  tonsil,  or  cervix. 

J.  R.  is  a  mild  case  of  scarlet  fever  which  developed  a  severe 
arthritis  which  probably  originated  in  the  tonsils  (Figs.  171, 
172). 

J.  R.,  three  and  one-half  years  of  age,  was  admitted  January 
20,  1921.  He  had  been  ill  two  days.  There  was  a  moderate 
general  erythematous  punctate  rash,  his  throat  was  congested; 
there  was  no  exudate;  tonsils  moderately  large,  not  compressed 
by  swallowing.     Tongue  coated,  clean  beefy  edges. 

February  1,  1921:  Right  otitis  media — myringotomy. 

February  3,  1921:  Bilateral  cervical  adenitis;  arthritis  of 
left  shoulder. 

February  4,  1921:  Arthritis  of  right  elbow.  Tonsils  are 
completely  covered  by  pUca  and  are  compressed  by  swallowing. 
Tonsils  have  become  much  smaller. 

Another  case,  G.  B.,  was  a  sailor,  twenty-one  years  of  age, 
who  was  admitted  on  August  30,  1919  with  a  temperature  of 
101.8°  F.,  pulse  110,  respiration  28.  He  had  been  two  days  iU 
with  a  diffuse  erythematous  rash,  with  sHght  circumoral  pallor. 
The  tongue  was  coated  and  the  throat  was  slightly  congested. 
His  temperature  reached  normal  on  the  seventh  day;  on  the 
eleventh,  twelveth,  and  thirteenth  days  it  reached  101.2°  F. 
Eight  days  later  his  left  mastoid  was  operated  upon,  and  subse- 
quently the  right  mastoid.  The  tegmen  antri  was  removed  as 
weU  as  the  sinus  plate,  both  being  necrosed  and  soft.  The 
sinus  and  dura  were  apparently  healthy.  After  another  eight 
days  there  was  pain  in  the  left  sacro-iliac  joint,  referred  to  the 
gluteal  region  and  down  the  thigh.  The  inguinal  region  was 
painful  and  tender.  There  were  enlarged  nodes.  The  motion 
of  the  left  thigh  and  leg  was  limited,  causing  pain  in  the  left 
inguinal  region. 

His  blood  count  showed  26,000  white  cells.  The  discharge 
from  the  wound  in  the  left  ear  was  thick  and  yellow,  showing 
many  extracellular  diplococci,  staphylococci,  and  a  few  short- 
chain  streptococci. 

There  was  subsequent  involvement  of  both  shoulders,  elbows, 
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knees,  and  fingers,  with  a  low  febrile  course,  the  temperature 
occasionally  reaching  102°  F.  The  patient's  tonsils  had  been 
removed,  but  the  foci  from  his  teeth  were  neglected  and  the 
carious  teeth  were  permitted  to  remain. 

He  encumbered  a  bed  in  the  hospital  for  five  months  and 
finally  was  transferred  to  his  home  in  California,  where  a  daring 
surgeon  opened  his  septic,  though  quiescent,  hip-joint,  liberating 
toxins  from  which  he  perished  in  a  few  days.  How  much  better 
it  would  have  been  if  the  septic  foci  in  his  teeth  had  been  prop- 
erly eradicated  before  the  onset  of  his  scarlet  fever  or  early  in 
its  course. 

That  the  various  complications  are  due  to  invasions  from  a 
common  focus  is  witnessed  by  the  frequent  association  of  several 
different  complications  in  the  same  individual.  Frequently  we 
find  involvement  of  the  heart,  lungs,  kidneys,  and  joints,  either 
seriatim  or  at  the  same  time. 

M.  A.  is  a  patient  who  shows  the  invasion  of  different  organs, 
the  occurrence  of  multiple  complications,  and  the  effect  on  the 
temperature  chart  (Fig.  173). 

M.  A.  was  six  years  of  age  and  had  been  ill  eleven  days  on 
admission,  January  7,  1921.  His  condition  was  such  that  the 
prognosis  was  doubtful.  Fading  rash  on  abdomen.  Pharynx 
congested,  tonsils  enlarged;  no  exudate.  Strawberry  tongue, 
bilateral  cervical  variety.     Right  ear  draining.     Bronchitis. 

January  15,  1921:  Left  otitis  media.  Myringotomy.  Right 
mastoiditis.     Antitoxin  rash. 

Bilateral  cervical  adenitis. 
Arthritis  of  fingers. 
Arthritis  of  hands  and  feet. 
Arthritis  of  hands  and  wrists. 
Arthritis  of  elbows,  knees,  and  ankles. 

The  next  most  frequent  complication  of  scarlet  fever  is 
probably  nephritis.  A  true  nephritis  should  be  sharply  dis- 
tinguished from  a  nephrosis,  which  accompanies  almost  all  in- 
fectious diseases  at  the  outset.  A  true  scarlatinal  nephritis 
occurs  three  weeks  later.  If  the  blood-pressure  has  been  ob- 
served, its  sudden  rise  may  be  an  inauspicious  sign.    The  patients 
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become  puffy  and  swell  up  gradually.  This  seems  to  be  nature's 
way  of  limiting  further  absorption  of  toxins,  for  the  kidneys  can 
no  longer  excrete  the  salt  or  water.  There  may  be  casts  and 
albumin,  and  red  blood-cells  occur  in  proportion  to  the  extent  of 
renal  involvement.  However,  the  urine  picture  is  no  measure 
of  the  severity  or  of  the  permanent  damage  which  will  result 
from  this  invasion.  The  kidneys  may  be  uniformly*  involved 
or  they  may  be  involved  in  discrete  patches.  The  swelling  of 
the  body  is  not  a  measure  of  the  ultimate  damage.  Only  pro- 
longed observation  of  the  blood-pressure  and  tests  revealing 
kidney  inadequacy  show  what  has  been  destroyed.  The  site 
of  election  is  the  glomerulus. 

In  those  cases  where  there  is  proliferation  of  Bowman's  cap- 
sules the  capillary  loops  are  compressed  and  the  prognosis  for 
long  life  is  grave.  Time  alone  can  determine  in  any  individual 
case  whether  these  proHferative  changes  have  been  initiated. 
K  hyaline  degeneration  of  the  glomeruli  loops  develops,  only  one 
or  two  of  the  five  loops  in  every  glomerulus  may  be  involved, 
and  the  others  may  lengthen  and  become  tortuous  and  substi- 
tute for  those  destroyed.  In  such  a  case  recovery  is  apparently 
complete. 

We  are  convinced  that  b'mitation  of  salt  and  of  fluids  rests 
the  inflamed  kidneys,  and  we  prefer  this  method  to  the  sweating 
of  patients  in  order  to  eliminate  edema  and  the  attempt  to  flush 
kidneys  which  will  not  work.  Moreover,  the  Limitation  of  salt 
and  water  concentrates  the  body  fluids  so  that  the  emulsion 
state  is  partly  broken  and  elimination  of  water  results.  In  this 
way  the  same  effect  is  obtained  as  by  injection  of  Fischer's 
solution.    A  Karell  diet  should  be  instituted. 

The  damage  to  the  kidneys  is  not  accomplished  at  once,  but 
there  may  be  repeated  invasions  or  a  continuously  operating 
destruction.  In  two  children  with  a  true  nephritis,  where  the 
tonsils  were  removed  for  other  reasons,  the  clinical  symptoms  of 
nephritis  subsided;  and  from  my  experience  it  seems  reasonable 
to  attack  the  focus  rather  than  the  damaged  kidney.  Little 
children  bear  water  deprivation  ill  and  frequently  their  kidney 
involvement  baffles  therapeutic  endeavor.     Convulsions  may  be 
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treated  vnth  lummal.  At  times  lumbar  puncture  may  be  indi- 
cated. WTien  they  are  controlled  in  this  way  and  the  edema 
subsides  I  have  not  seen  the  con\-ulsions  recur. 

The  limgs  are  frequently  involved  in  scarlet  fever,  and 
pneumonia  carries  off  many  patients  either  as  an  early  or  late 
complication.  At  times  empyema  may  occur.  B.  S.  is  such  a 
case.  The  accompan\-ing  chart  illustrates  how  e\-il  is  the  omen 
of  a  continued  high  temperature. 


Fig.  174. — Case  B.  S. 

B.  S..  seven  years  of  age.  who  had  been  ill  two  days,  was 
admitted  January-  4.  1919.  She  had  an  intense  punctate  rash 
aU  over  her  body.  A  general  adenitis.  Oral  mucosa  ulcerated. 
Tonsils  enlarged,  congested,  covered  with  film  of  e.vudate. 
Tongue  coated,  strawberr}*  t}'pe  at  lip  and  on  edges.  H}per- 
p\Texia.     Pulse  rapid:  low  tension. 

On  Januan.-  5th  her  throat  was  congested,  no  exudate. 

Lungs:  Right  lung,  marked  dulness  of  midlobe.  anterior  and 
posterior,  and  in  axilla  region.  Breath  sounds  diminished  an- 
terior, diminished  in  axUlan,-  region. 
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Heart:  Sounds  fair  quality,  rapid. 

Pneumonia  consolidation  of  whole  right  lung  with  pleurisy. 

January  11th:  Aspiration  at  angle  of  scapula  on  right  side; 
pus  obtained. 

Another  case  is  the  following: 

H.  M.,  four  years  of  age,  had  been  ill  three  days  on  admission, 
January  29,  1921.  Exudate  on  both  tonsils,  croupy  cough; 
10,000  units  antitoxin  given. 


Fig.  175.— Case  H.  M. 

February  1st:  Scarlatiniforn  rash  on  body,  bilateral  cervical 
adenitis,  nasal  discharge,  croupy  cough. 

February  5th:  Large  moist  rales  over  right  apex  anteriorly, 
bronchial  breathing  over  same  area.  Heart  negative.  Nasal 
discharge  still  present. 

In  some  cases  pneumonia  may  possibly  be  due  to  the  swell- 
ing of  the  bronchioles  early  in  the  course  of  the  disease  ob- 
structing normal  lung  drainage.  The  temperature  in  these  cases 
continues  high  from  the  beginning.  Such  a  case  is  the  one  re- 
ported which  we  had  opportunity  of  observing  from  the  outset, 
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as  it  developed  while  the  patient  was  in  the  hospital  with  diph- 
theria. 

I  have  already  mentioned  otitis  media  and  the  subsequent 
mastoid  complications  and  have  shown  an  illustrative  case. 

Treatment. — In  the  discussion  of  scarlet  fever  thus  far  we 
have  not  mentioned  its  treatment,  though  we  have  laid  stress 
upon  the  treatment  of  some  compHcations.  The  patient  should  be 
kept  at  rest  in  bed.  In  a  number  of  cases  we  have  found  adren- 
alin valuable  in  combating  initial  vascular  paralysis.  I  have  al- 
ready mentioned  the  value  of  Zingher's  method  of  initiating  the 
normal  shrinking  processes  by  the  intramuscular  use  of  citrated 
whole  blood.  In  \dew  of  the  swollen  skin  and  the  fact  that  the 
body  has  much  fluid  to  lose,  it  is  important  that  the  skin  should 
be  kept  in  good  condition,  and  at  the  Willard  Parker  Hospital 
patients  receive  a  daily  warm  bath.  They  are  kept  on  a  diet 
of  milk  for  several  weeks  and  then  given  bread,  fruit,  and  cereals. 

Nasal  discharges  are  treated  by  gentle  irrigations.  No  at- 
tempt is  made  to  disinfect  the  passages. 

For  thirty  days  patients  are  quarantined.  Then  they  are 
released  if  there  is  no  e\ddence  of  mucous  membrane  discharge. 
Frequently  a  nasal  or  ear  discharge  persists,  even  subsequent  to 
a  mastoid  operation.  The  removal  of  tonsils  and  adenoids  ter- 
minates this  discharge,  though  sometimes  there  is  a  brief  exacer- 
bation, a  result  of  the  traumatic  swelling. 
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DYSPNEA    AND   HYPERPNEA 

Two  Cases  Representing  Two  Types  of  Abnormal  Respira- 
tion; Full  Discussion  of  Both  Types. 

For  the  past  year  you  have  been  engaged  in  the  study  of 
physiology  and  have  learned  much  concerning  the  functions  of 
the  normal  body.  From  this  time  your  attention  will  be  focused 
upon  the  body  in  disease  and  you  will  learn  of  the  symptoms 
arising  from  disturbance  of  one  or  more  of  the  normal  functions. 
The  diseased  body  must  not  be  considered  a  thing  apart.  The 
same  principles  which  apply  to  the  normal  may  be  applied  to 
the  abnormal,  and  your  entire  experience  in  medicine  should  be 
illuminated  by  the  use  of  physiologic  principles  in  the  study  of 
disease.  The  interrelation  of  physiologic  and  pathologic  func- 
tion may  be  illustrated  by  a  consideration  of  disturbances  of 
respiration. 

Today  there  are  presented  to  you  two  patients,  both  of  whom 
exhibit  abnormal  respiration.  The  first  is  suffering  from  in- 
competency of  the  heart;  the  second  is  a  case  of  diabetes  with 
acidosis.  If  the  patients  are  carefully  observed,  it  will  be 
seen  that  they  differ  in  many  ways.  The  respirations  of  the 
cardiac  are  shallow  and  rapid.  The  patient  is  bolstered  up  in 
a  bed  the  head  of  which  is  elevated.  We  find  upon  questioning 
him  that  he  cannot  lie  down  without  intolerable  distress.  He 
is  breathing  with  effort  and  is  suffering  from  dyspnea  (difficult 
respiration)  and  orthopnea  (inability  to  breathe  in  the  supine 
position).     The  diabetic,  on  the  other  hand,  lies  flat  in  bed. 

IS7S 


1576  DAVID  PRESWICK  BARR 

While  his  respirations  are  a  trifle  rapid  and  extremely  deep,  he 
does  not  seem  to  be  suffering  any  great  discomfort.  He  exhibits 
the  objective  sign  of  hyperpnea  (increased  breathing).  Except 
for  the  abnormal  respiration  these  patients  seem  to  have 
little  in  common.  It  is  probable  that  the  causes  and  the  mech- 
anism of  the  disturbed  breathing  are  as  different  as  the  appear- 
ance of  the  patients  themselves. 

Before  entering  upon  the  discussion  of  the  causes  of  these 
pathologic  forms  of  respiration  it  may  be  well  to  review  briefly 
the  physiologic  facts  which  are  essential  for  their  proper  appre- 
ciation. We  may  consider  three  aspects:  the  task  of  respira- 
tion, the  mechanisms  by  which  the  lungs  accomplish  it,  and  the 
means  by  which  respiration  is  regulated  to  perform  the  work 
imposed  by  the  body. 

The  task  of  respiration  is  twofold:  it  must  supply  sufficient 
oxygen  to  support  the  necessary  combustion  processes  of  the 
body  and  it  must  remove  carbon  dioxid,  the  end-product  of 
oxidation.  In  the  following  discussion  we  shall  neglect  the 
oxygen  fimction  and  shall  confine  our  attention  to  the  problem 
of  the  proper  elimination  of  carbon  dioxid.  If,  during  rest  in 
bed,  an  individual  produces  300  c.c.  of  carbon  dioxid  per  minute, 
the  respiration  must  be  regulated  to  eliminate  that  amount. 
When,  during  severe  exercise,  the  carbon  dioxid  production 
rises  to  1500  c.c.  per  minute,  the  respiratory  mechanism  must 
be  equally  capable. 

By  what  means  do  the  lungs  accomplish  this  elimination? 
In  normal  individuals  the  air  in  the  deeper  portions  of  the 
lungs  is  in  approximate  equilibrium  with  the  blood  in  the  pul- 
monary capillaries.  A  free  exchange  of  carbon  dioxid  through 
the  capillary  walls  is  possible  and  the  partial  pressure  of  carbon 
dioxid  On  the  two  sides  is  almost  the  same.  A  certain  portion 
of  each  expiration  is  composed  of  air  rich  in  carbon  dioxid, 
which  may  be  considered,  for  the  purposes  of  elimination,  the 
effective  air.  The  total  expiration,  however,  is  a  mixture  of 
this  air  with  the  so-called  dead  space  which  fills  mouth,  throat, 
trachea,  and  large  bronchi,  and  which  is  of  the  composition  of 
the  atmosphere.     The  percentage  of  carbon  dioxid  in  the  total 
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expiration  must  be  the  resultant  of  the  mixture  of  these  two 
portions,  ordinarily  3.5  to  4  per  cent.  In  normal  individuals 
at  rest  the  ordinary  expiration  (tidal  air)  averages  about  500 
c.c.  The  dead  space  varies,  but  averages  about  130  c,c.  Thus, 
in  such  a  normal  individual  the  effective  portion  of  each  expira- 
tion has  a  volume  of  370  c.c.  The  relative  volumes  of  dead 
space  and  effective  air  are  of  great  importance  in  determining 
the  amount  of  carbon  dioxid  eliminated.  In  very  shallow  ex- 
pirations, of  200  c.c.  or  less,  the  volume  expired  may  be  little 
more  than  is  necessary  to  clear  the  dead  space.  In  spite  of  the 
multipKcation  of  such  shallow  expiratory  efforts  the  amount  of 
carbon  dioxid  eliminated  may  be  very  small. 

The  depth  of  respiration  depends  in  large  part  upon  the 
volume  of  the  lungs.  This  may  be  divided  functionally  into 
two  portions,  the  residual  air  which  remains  in  the  lungs  after 
the  deepest  expiration,  and  the  vital  capacity  which  is  defined 
as  the  volume  of  the  maximum  expiration  after  the  greatest 
possible  inspiration.  Vital  capacity  can  be  measured,  and  it  is 
found  to  vary  roughly  with  the  size  of  the  body,  perhaps  rather 
closely  with  the  surface  area.  In  a  man  5  feet,  11  inches  in 
height  and  weighing  150  pounds  it  amounts  to  about  4000  c.c. 
When  this  is  compared  with  the  500  c.c,  which  is  the  average 
tidal  air,  one  appreciates  what  an  enormous  factor  of  safety 
exists  in  normal  lungs.  It  must  be  remembered,  however,  that 
the  vital  capacity  represents  the  maximum  respiratory  effort. 
No  one  could  maintain  this  maximum  respiration. over  any  long 
period.  Dr.  F.  G.  Peabody^  has  shown  that  when  normal 
men  are  subjected  to  severe  exercise  the  tidal  air  may  arise  to 
one-third  of  the  vital  capacity.  An  individual  with  a  vital 
capacity  of  4000  c.c.  might,  under  stress,  increase  his  tidal  air 
to  1500  or  1600  c.c.  When  the  maximum  tidal  air  has  been 
attained  any  further  demands  upon  the  respiration  must  be 
met  by  increase  in  rate. 

In  order  that  the  lungs  may  answer  satisfactorily  the  re- 
quirements of  the  body  the  following  conditions  must  obtain: 
There  must  be  a  free  interchange  of  carbon  dioxid  between  lung 
capillaries  and  the  air  in  the  lungs.     The  effective  air  must 
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constitute  a  relatively  large  portion  of  the  total  expiration. 
The  lung  volume  must  be  sufficient  to  allow  great  changes  in 
the  depth  of  respiration. 

Finally,  we  may  consider  how  it  is  that  the  respirations  can 
be  so  delicately  regulated  as  to  meet  exactly  the  demands  of  the 
body.  You  have  learned  in  physiology  that  the  respiration  is 
governed  by  the  respiratory  center  in  the  medulla  and  that  the 
activity  of  this  center  is  dependent  upon  the  reaction  of  the 
blood.  You  have  learned  that  the  degree  of  alkalinity  of  the 
blood  is  practically  a  constant,  and  that  it  is  maintained  under 
the  most  varying  conditions  of  environment.  Any  tendency 
toward  an  increase  of  the  blood's  alkalinity  causes  a  depression; 
any  decrease,  a  stimulation  of  the  respiratory  center. 

It  has  been  shown  by  Dr.  Lawrence  Henderson^  and 
others  that  the  reaction  of  the  blood  depends  upon  the  behavior 
of  carbon  dioxid.  This  may  be  present  in  the  blood  in  two 
forms,  as  carbonic  acid  and  as  bicarbonate.  The  amount  of 
carbonic  acid  is  a  direct  function  of  the  partial  pressure  of 
carbon  dioxid,  increasing  with  any  increase  in  carbon  dioxid 
pressure.  The  amount  of  bicarbonate  depends  upon  the  avail- 
able alkali  or,  as  it  is  usually  called,  the  alkaline  reserve.  This 
is  best  defined  as  the  alkah  (sodium,  potassium,  etc.)  which  is 
available  for  combination  with  carbon  dioxid  under  the  con- 
ditions existing  in  the  body.  When  the  carbonic  acid  is  to  the 
bicarbonate  as  1  is  to  20,  the  reaction  of  the  blood  is  approxi- 
mately normal. 


Carbonic  acid         ,  ^^  ,  .         ,1,1, 

-^  =  Normal  reaction  of  the  blood 


Bicarbonate 


20 


It  is  apparent  that  this  ratio  may  be  disturbed  and  the 
respiratory  center  stimulated  in  either  one  of  two  ways:  If 
carbon  dioxid  accumulates  in  the  body,  the  partial  pressure  of 
carbon  dioxid  is  increased  and  the  amount  of  carbonic  acid  is 
increased  out  of  proportion  to  the  bicarbonate.  If,  on  the 
other  hand,  the  alkaline  reserve  is  diminished  for  any  reason, 
the  bicarbonate  is  decreased  in  amount  without  corresponding 
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change  in  the  carbonic  acid.  Since  carbon  dioxid  is  being 
continually  produced  in  the  body,  the  first  mechanism  is  always 
present  and  furnishes  the  normal  stimulus  of  respiration.  As 
long  as  the  lungs  function  normally  and  the  carbon  dioxid  pro- 
duction is  not  excessive,  the  reaction  of  the  blood  is  not  greatly 
disturbed.  Change  in  the  reaction  of  the  blood  by  decrease  in 
bicarbonate  may  occur  to  some  extent  in  normal  individuals, 
but  is  oftener  the  expression  of  pathologic  change. 

We  are  now  in  a  position  to  consider  with  greater  profit  the 
pathologic  respiration  of  the  patients  before  us.  Let  us  first 
examine  the  cardiac.  He  is  a  man  thirty-seven  years  of  age. 
We  find  by  inquiring  into  his  past  life  that  he  had  an  attack  of 
acute  rheumatic  fever  at  the  age  of  twelve  and  that  he  has  had 
two  subsequent  attacks,  one  at  the  age  of  fifteen  and  the  last  at 
thirty.  Between  these  illnesses  he  has  had  frequent  attacks  of 
sore  throat,  some  of  which  have  confined  him  to  his  bed.  After 
the  second  attack  of  acute  rheumatic  fever  the  patient  was  told 
that  his  heart  was  affected.  He  noted  no  ill  effects,  however, 
until  about  two  years  ago,  when  he  felt  shght  distress  in  breath- 
ing upon  climbing  stairs.  This  gradually  increased  until  he 
found  that,  even  when  quiet,  he  was  conscious  of  a  certain 
difficulty  in  breathing.  At  the  same  time  he  developed  a  hack- 
ing cough  and  several  times  he  noted  that  his  sputum  was 
streaked  with  blood.  At  night  he  could  no  longer  lie  flat  in 
bed  and  found  his  only  comfort  in  the  use  of  several  pillows. 
These  manifestations  of  disease  increased  until  his  shortness  of 
breath  and  cough  forced  him  to  seek  m.edical  relief  in  the  hos- 
pital. Upon  examining  his  heart  it  was  found  that  his  mitral 
valves  were  insufficient  and  stenosed,  that  his  heart  was  en- 
larged. There  was  a  large  accumulation  of  fluid  in  the  right 
pleural  cavity. 

In  the  stenosis  of  the  mitral  valves  the  chief  strain  naturally 
falls  upon  the  left  auricle.  A  backing  up  of  blood  into  the 
pulmonary  circuit  results  and  a  condition  known  as  congestion 
occurs.  Great  changes  in  the  function  of  the  limgs  accompany 
this  congestion.  The  capillaries  become  distended  and  changes 
take  place  in  the  alveolar  walls.     We  may  suppose,  although 
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we  do  not  know  it.  that  the  elasticity  of  the  lungs  is  diminished 
and  that  perhaps  the  thickness  of  the  alveolar  walls  is  increased. 
There  often  accompanies  the  condition  a  pleural  effusion,  such 
as  we  have  seen  in  this  patient.  All  of  these  factors  tend  to 
diminish  lung  volume. 

As  a  matter  of  fact,  it  is  found  that  this  patient,  who  is  of 
the  height  and  weight  of  our  supposed  normal  man,  has  a  vital 
capacity  of  only  1500  c.c,  instead  of  the  4000  c.c.  which  he 
probably  possessed  before  his  circulatory  function  failed.  If  we 
consider  that  the  maximum  tidal  air  is  one-third  of  the  vital 
capacity,  we  find  that  under  the  greatest  stress  of  exertion  he 
will  be  able  to  expire  only  500  c.c.  with  each  breath.  This  is 
the  tidal  air  of  a  normal  man  at  rest.  The  tidal  air  of  this 
patient  has  been  measured  and  found  to  be  300  c.c.  If  we  sub- 
tract a  dead  space  of  130  c.c.  we  find  that  the  effective  air  of 
each  respiration  is  only  180  c.c. 

The  decompensated  cardiac  is  hmited  in  another  way.  In 
normal  individuals  the  expired  air  may  be  said  to  contain  about 
3.5  to  4  per  cent,  of  carbon  dioxid.  In  the  cardiac  before  us 
the  carbon  dioxid  in  the  expiration  is  only  2  per  cent.  This,  of 
course,  might  be  attributed  to  the  greater  proportion  of  dead 
space  air  in  each  expiration,  but  upon  further  examination  we 
find  another  reason.  If  a  sample  of  air  be  taken  from  the 
deeper  parts  of  the  lungs,  it  is  found  to  contain  only  4.5  per 
cent,  carbon  dioxid  instead  of  the  5.5  per  cent,  of  the  average 
normal  person.  In  other  decompensated  cardiacs^  we  have 
found  carbon  dioxid  in  effective  air  as  low  as  2.5  per  cent.  In 
normal  individuals  the  partial  pressure  of  carbon  dioxid  on  the 
two  sides  of  the  capillary  walls  is  approximately  the  same.  In 
decompensated  cardiac  patients  the  pressure  of  carbon  dioxid 
in  the  effective  air  is  very  low,  while  that  in  the  blood  is  normal 
or  somewhat  increased. 

It  is  apparent  that  the  lungs  of  this  decompensated  cardiac 
patient  are  very  poor  instruments  for  the  elimination  of  carbon 
dioxid.  The  exchange  between  pulmonary  capillaries  and  the 
air  in  the  lungs  is  imperfect.  The  effective  air  constitutes  a 
relatively  small  portion  of  each  expiration,  and  the  lung  volume 
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is  so  limited  as  to  allow  only  the  slightest  increase  in  depth  of 
respiration.  Since  each  portion  of  the  air  contains  less  carbon 
dioxid,  the  volume  of  breathing  must  be  increased.  This  can 
be  accomplished  only  by  a  more  rapid  rate.  The  patient  before 
you  has  a  minute  volume  of  10,800  c.c.  to  deliver  which  he 
must  breathe  thirty-sLx  times. 

In  addition  to  his  imperfect  lung  function  the  decompensated 
cardiac  labors  under  another  disadvantage.  His  carbon  dioxid 
production  is  increased.  Working  in  this  clinic.  Dr.  Peabody 
and  Dr.  DuBois*  found  that  the  basal  metabolism  of  the 
dyspneic  cardiac  is  high,  in  some  cases  50  per  cent,  above  the 
normal  level.  Since  this  is  the  condition  at  rest,  one  sees  how 
impossible  it  is  for  the  cardiac  to  care  for  any  increase  in  carbon 
dioxid  production,  how  intolerable  his  respiratory  distress  must 
become  with  even  slight  exercise. 

In  cardiac  dyspnea  we  have  an  example  of  the  first  mech- 
anism by  which  the  respiratory  center  may  be  stimulated.  The 
difficulty  in  the  elimination  of  carbon  dioxid  causes  a  constant 
tendency  toward  the  accumulation  of  carbonic  acid  in  the  blood. 
This  is  not  accompanied  by  a  corresponding  increase  in  the 
alkaluie    reserve.      The     tendency    toward     increase     of     the 

carbonic  acid  .        .  ,  1       i  i 

— — ; ratio     is     always     present    and    the    pulmonary 

bicarbonate  j        xr 

mechanism  is  continually  stimulated  to  an  increased  vertilation 
which  it  is  ill  fitted  to  accomplish. 

The  diabetic  is  a  young  man  only  twenty  years  of  age.  He 
was  in  excellent  health  until  about  six  months  ago,  when  he 
noticed  that  he  was  unusually  thirsty,  that  he  had  a  voracious 
appetite,  and  that  he  was  passing  large  amounts  of  urine.  At 
the  same  time  he  noted  that  he  was  losing  weight,  and  that  his 
strength,  which  had  been  considerable,  was  failing.  He  con- 
sulted a  physician,  who  discovered  sugar  in  his  urine  and  put 
him  on  a  diet  low  in  carbohydrate.  With  this  diet  there  was 
some  improvement  in  his  condition,  and  the  boy,  thinking  that 
he  was  fast  recovering,  treated  himself  to  a  more  Hberal  diet. 
It  was  then  that  the  catastrophe  occurred.  He  became  very 
ill.    When  he  was  brought  to  the  hospital  he  was  in  a  semi- 
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stupor;  his  tongue  was  glazed  and  red;  there  was  a  fruity  odor 
upon  his  breath,  and  he  was  exhibiting  in  an  exaggerated  man- 
ner the  breathing  which  you  now  observe.  You  will  note  that 
he  is  not  orthopneic,  that  his  respiration  is  rather  rapid,  but 
that  its  chief  characteristic  is  abnormal  depth.  He  seems  to  be 
reaching  for  air,  a  type  of  breathing  which  is  often  called  "air- 
hunger." 

In  diabetes  there  is  probably  no  fault  in  the  pulmonary 
mechanism.  Increase  in  carbon  dioxid  production  can  be  easily 
compensated  by  an  increase  in  ventilation.  Any  stimulation 
of  the  respiratory  center  will  meet  with  ready  response  in  the 
lungs.  We  find  that  in  diabetes  the  level  of  metabolism  is 
normal  or  slightly  increased.  At  rest,  the  diabetic  produces  no 
more  carbon  dioxid  than  does  a  normal  man,  and  yet  in  the 
patient  before  you  there  is  obviously  a  tremendous  increase  in 
ventilation. 

You  have  already  learned  in  physiology  that  diabetes  is 
often  associated  with  an  imperfect  oxidation  of  fat.  Beta- 
oxybutyric  acid,  which  is  ordinarily  a  stage  in  the  oxidation, 
may  not  be  burned  and  so  may  accumulate  in  the  body.  Since 
beta-oxybutyric  acid  is  a  stronger  acid  than  carbonic,  some  of 
the  alkali  that  has  been  in  the  form  of  bicarbonate  unites  with 
the  new  acid  to  form  oxybutyrate,  with  a  resultant  change  in 

,,        carbonic  acid         ,.  t  i    •    j-    -j      i  t. 

the   — : ratio.      In  normal  mdividuals  we    have    seen 

bicarbonate 
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TV  =  Normal  reaction  of  the  blood 


When  bicarbonate  is  broken  down  by  the  new  acid,  the 
ratio  is  disturbed,  the  alkaline  reserve  is  diminished,  carbon 
dioxid  is  liberated,  and  more  carbonic  acid  is  formed.  The 
respiratory  center  is  tremendously  stimulated  and  respiration 
becomes  more  rapid  and  deeper.  Carbon  dioxid  is  eliminated 
with  the  greatest  rapidity  and  the  elimination  will  continue 
until  the  reaction  of  the  blood  returns  to  normal.  The  body 
must  maintain  its  normal  alkalinity  and  we  often  see  diabetics 
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with  a  greatly  depleted  alkaline  reserve,  with  a  carbon  dioxid 
pressure  and  a  concentration  of  carbonic  acid  only  half  the 
normal,  but  with  a  normal  reaction.     The  lungs  are  stimulated 

to  pump  out  carbon  dioxid  until  the  —. ratio  returns  to 

bicarbonate 

its  necessary  ^,  but  the  actual  values  of  carbonic  acid  and  of 
bicarbonate  are  at  a  lower  level.  This  is  the  cause  of  the  great 
air-himger  seen  in  the  state  of  diabetic  acidosis. 

The  reduction  in  the  carbon  dioxid  pressure  of  the  blood  is 
reflected  in  the  percentage  of  carbon  dioxid  in  the, effective  air 
of  the  lungs.  In  diabetic  acidosis  the  air  in  the  deeper  portions 
of  the  lungs  may  contain  only  2.5  to  3  per  cent,  carbon  dioxid. 
As  in  the  cardiac,  this  means  that  each  volume  of  air  expired 
contains  less  carbon  dioxid.  To  accomphsh  a  normal  elimina- 
tion the  ventilation  must  be  kept  at  a  higher  level.  The  car- 
bonic acid,  and  hence  the  percentage  of  carbon  dioxid,  will 
remain  low  until  the  depleted  store  of  alkali  has  been  replenished. 
In  diabetics  we  may  see  an  increased  ventilation  long  after  the 
first  acute  symptoms  of  air  hunger  have  passed. 

These  cases  represent  two  types  of  abnormal  respiration.  In 
both,  the  respiratory  center  is  stimulated  by  a  disturbance  of 

the  — : ratio.    The  causes  of  disturbance,  however,  are 

bicarbonate 
entirely  different  and  the  symptoms  arising  from  them  are  not 
alike.  It  would  be  very  satisfactory  if  we  could  divide  all 
abnormal  breathing  according  to  these  two  types  and  could 
say  that  all  conditions  in  which  dyspnea  is  a  symptom  are 
analogous  to  that  of  the  decompensated  cardiac;  that  all  hy- 
perpneas  are  like  the  hyperpnea  of  which  diabetic  acidosis  fur- 
nishes an  example.  This  is  not  possible.  Abnormal  respira- 
tion is  an  expression  of  disturbed  function  in  the  body,  but 
whether  this  disturbance  is  in  the  respiratory  center,  in  the 
blood,  or  in  the  lungs  themselves,  must  be  determined  in  each 
separate  disease.  In  heart  conditions  and  in  diabetes  our 
knowledge  has  become  quite  extensive.  Thanks  to  the  very 
excellent  work  of  Dr.  R.  W.  Scott, ^  we  now  know  some  of  the 
factors  in  the  dyspnea  of  emphysema.     The  picture  is  not  that 
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of  cardiac  dyspnea.  We  know  something  concerning  the  ab- 
normal respiration  of  tuberculosis  and  of  pneumonia,  compara- 
tively little  of  that  in  nephritis.  Much  work  upon  the  applica- 
tion of  physiologic  principles  to  the  study  of  these  diseases 
must  be  done  before  our  knowledge  of  dyspnea  and  h^-perpnea 
is  complete,  and  yet  it  is  only  through  a  full  understanding  of 
the  factors  involved  and  of  the  functions  disturbed  that  we  may 
hope  to  treat  these  conditions  rationally. 
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THE    SIGNIFICANCE    OF    SOME    GASTRO-INTESTINAL 

SYMPTOMS 

In  the  normal  gastro-intestinal  canal  the  digestive  secretions 
are  put  out  quantitatively  and  qualitatively  within  Kmits  that 
are  most  elastic  compared  to  those  of  products  of  glands  not 
connected  with  digestion.  The  size  of  the  individual,  his  habits, 
the  character  of  his  food,  his  emotions,  and  many  other  factors 
may  exert  modifying  influences  on  this  output.  In  disease 
there  would  seem  to  be  no  limit  to  the  variations  in  quantity, 
quality,  and  time  of  secretion. 

Gastric  analysis  has  fallen  into  disrepute  largely  because  too 
much  was  claimed  for  it  in  the  beginning,  and  laboratory  reports 
of  gastric  analyses,  even  to  this  day,  are  considered  too  literally, 
the  interpreters  not  being  famihar  with  some  of  the  underlying 
principles  governing  the  digestive  processes. 

Of  all  the  influences  that  can  possibly  modify  both  the 
quantity  and  quahty  of  the  gastric  juice,  gastric  or  intestinal 
motihty  is  perhaps  the  most  potent  and  constant.  Given  a 
motility  that  is  normal  throughout  the  canal,  except  where 
constitutional  disease  is  present  or  other  extragastric  modifying 
influences  are  exerted,  a  stomach  will  put  forth  a  secretion 
within  normal  limits  for  the  individual  both  as  to  quality  and 
quantity.  But  with  a  motihty  that  is  embarrassed  or  acceler- 
ated, the  secretion  of  gastric  juice  will  change  in  character  and 
quantity.  Increased  gastric  motihty  with  rapid  emptying  from 
whatever  cause  will  tend  to  decrease  the  quantity,  the  acidity, 
and  the  enzyme  content  of  the  juice.  A  defi.cient  motihty  with 
delayed  emptying  has  the  reverse  effect  in  proportion  to  the 
degree  of  the  delay.  When  the  motihty  is  not  seriously  inter- 
fered with,  or  even  increased,  but  with  a  reflex  pylorospasm  in 
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operation  at  times  when  the  stomach  is  empty,  a  continuous 
secretion  results.  These  conditions  frequently  obtain  in  the 
reflex  pylorospasm  from  extragastric  irritation. 

A  hypersecretion  with  or  without  hyperchlorhydria  results 
from  an  irritable  pylorus  with  spasm  which  is  operative  during 
the  stay  of  ch}Tne  within  the  stomach.  This  happens  in  ulcer 
at  or  near  the  pylorus. 

In  benign,  partial  stenosis  of  the  pylorus  there  is  not  only 
some  retention,  but  an  increased  secretion  and  increased  acid 
values  as  well.  In  a  mahgnant  stenosis  we  may  have  some 
increase  in  secretion,  and  where  all  of  the  gastric  cells  have  not 
been  atrophied  because  of  the  constitutional  disease  and  the  ac- 
companying gastritis,  an  increase  in  acid  as  well  is  a  possibility. 

In  malignant  disease  of  the  body  of  the  stomach  there  is 
usually  rapid  emptying.  This  alone  would  tend  to  diminish  the 
acid  even  were  it  not  for  the  inhibiting  effect  of  the  constitu- 
tional disease  on  the  gastric  cells.  But  in  early  carcinoma  of 
the  pylorus  with  obstruction,  when  the  constitutional  disease 
has  not  caused  entire  destruction  of  the  cells,  a  normal  or  even 
an  increased  acid  is  frequently  found.  In  ulcer  of  the  body  of 
the  stomach,  the  motility  not  being  affected  to  any  great  ex- 
tent, the  acid  values  are  usually  normal,  or,  in  a  fair  percentage 
of  cases,  may  be  low.  In  gastritis  the  acid  values  are  usually 
determined  by  the  type  or  tone  of  the  organ.  Or,  in  other 
words,  the  motiHty  here  has  the  same  effect  relatively  as  in 
the  normal  stomach  or  in  other  diseases.  A  cowhorn-shaped 
stomach,  that  drains  quickly  even  though  the  mucosa  be  only 
moderately  atrophied,  will  produce  a  gastric  juice  much  lower 
in  acid  and  less  in  quantity  than  a  hook-shaped  organ  with  slight- 
ly impaired  motility  in  which  the  cells  are  badly  damaged.  The 
few  cells  that  remain  normal  in  the  latter  case  are  stimulated  to 
increased  activity  because  of  slow  emptying. 

Considering  these  simple  principles  of  gastric  secretion,  it 
can  be  readily  seen  how  difficult  a  diagnosis  becomes  when  too 
much  reliance  is  placed  upon  gastric  analysis.  On  the  other 
hand,  armed  with  a  knowledge  of  the  motility  as  it  can  only  be 
obtained  through  the  employment  of  the  fractional  test-meal 
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and  the  fluoroscope,  the  interpretation  of  these  findings  becomes 
not  only  a  fascinating  pursuit,  but  a  long  way  toward  a  scientific 
solution  of  the  diagnostic  problems  involved. 

Most  of  the  distress  that  is  experienced  by  those  suffering 
from  functional  or  organic  diseases  of  the  stomach  or  intestines 
is  brought  about  through  irregularities  in  the  motor  mechanism 
of  the  canal,  and  the  secretory  disturbances  are  largely  caused 
by  deficiencies  or  excesses  of  the  motor  function. 

It  has  been  proved,  for  example,  that  the  pain  in  gastric  or 
duodenal  ulcer  is  not  the  result  of  high  acid,  but  rather  of  in- 
creased tension  in  the  walls  of  the  stomach  or  duodenum,  which, 
in  its  turn,  is  caused  by  an  increased  peristalsis  working  against 
either  a  spasm  or  an  organic  obstruction  at  or  beyond  the 
pylorus;  that  high  acid  is  only  a  result  of  this  motor  disturb- 
ance. This  can  be  demonstrated  by  giving  a  patient  suffering 
from  duodenal  ulcer  a  mixed  barium  and  carbohydrate  meal, 
and  by  means  of  fractional  extractions  of  the  stomach  contents 
carried  on  simultaneously  with  fluoroscopic  observations,  the 
onset  of  the  distress  can  be  seen  to  coincide  not  with  the  peak 
of  the  acid  curve,  but  with  the  time  when  the  pars-pylorica  are 
in  the  most  pronounced  spasm;  this  occurs  usually  as  the  last 
part  of  the  meal  is  being  propelled  through  the  pylorus  and  for 
some  time  after  the  stomach  is  empty.  Additional  food  intro- 
duced into  the  stomach  relaxes  these  parts  and  the  intragastric 
tension  subsides,  relieving  the  pain.  Alkalies  overcome  spasm 
in  the  same  mechanical  manner  as  does  food,  although  it  is  not 
unlikely  that  an  altered  reaction  also  relieves  spasm. 

It  is  quite  well  established  that  the  pain  of  ulcer  is  not  caused 
by  the  raw  surface  of  the  lesion  coming  in  contact  with  the 
highly  acid  contents.  There  are  probably  as  many  people  who 
regularly  take  soda  for  the  relief  of  gastric  distress  whose  gastric 
juice  is  low  in  acid  as  there  are  those  whose  acid  is  high.  It  is 
the  rehef  of  peristaltic  unrest,  spasm,  or  other  motor  disturb- 
ance which  the  food  and  soda  give,  even  where  there  is  total 
lack  of  acid. 

Pain  farther  along  in  the  tract  is  likewise  caused  by  in- 
equaHties  in  the  tension  of  the  walls  of  the  canal  due  to  spasm 
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or  obstruction  of  one  kind  or  another.  The  pain  here  is  sharp 
and  colicky  because  there  is  a  limit  to  the  compensatory  stretch- 
ing of  the  intestinal  wall,  while  the  walls  of  the  stomach  are  so 
built  that  increased  tension  can  be  taken  care  of.  Colicky 
pains  are,  therefore,  never  intragastric  in  origin  except  rarely, 
where  severe  spasm  temporarily  isolates  an  antrum  from  the 
rest  of  the  stomach  and  the  tension  is  here  suddenly  increased. 
But  even  under  these  conditions  the  cramp  is  not  as  sharp  as 
that  of  intestinal  origin;  it  is  better  described  as  an  intermittent 
grinding  pain. 

The  pyrosis  cormnon  to  many  gastric  disturbances  is  un- 
doubtedly caused  by  hyperesthesia  of  the  gastric  mucosa.  Here 
hyperchlorhydria,  or  gastric  contents  high  in  organic  acids,  may 
be  operative,  but  persistent  soreness  or  ache  is  usually  caused 
by  an  inflammatory  process  extending  through  to  and  involv- 
ing the  serous  layer  of  the  stomach  or  pylorus.  It  frequently 
happens  that  epigastric  pain  is  caused  by  lesions  remote  to  this 
region.  It  is  possible  that  such  pain  may  be  reflected,  but  it 
more  often  occurs  as  the  result  of  a  pylorospasm  reflexly  excited. 

Take,  for  example,  the  ileopyloric  reflex.  The  working  of 
this  reflex  can  be  easily  demonstrated  by  means  of  the  fluoro- 
scope.  It  is  a  delicately  adjusted  reflex  which  acts  as  a  sema- 
phore between  the  ileocecal  valve  and  the  pylorus.  When  the 
contents  of  the  ileum  reach  the  ileocecal  valve  the  pylorus  is 
automatically  closed,  and  it  remains  closed  until  the  pressure 
in  the  ileum  is  relieved  by  the  passage  of  the  contents  into  the 
cecum.  In  those  cases  in  which  the  ileocecal  valve  is  damaged 
or  affected  by  inflammatory  or  other  changes  in  the  adjacent  tis- 
sue, such  as  appendicitis,  adhesions,  or  malposition  of  the  parts, 
this  reflex  would  seem  to  run  amuck  and  a  more  or  less  per- 
sistent pylorospasm  results.  Under  these  conditions  it  is  not 
difficult  to  understand  the  reason  for  epigastric  pain  and  the 
resulting  hypersecretion  or  continuous  secretion  in  chronic 
appendicitis  and  other  lower  right  quadrant  disease. 

It  cannot  be  so  easily  demonstrated,  but  that  there  is  a 
reverse  reflex  from  the  pylorus  to  the  ileocecal  region  is  a  prob- 
ability.    The  epigastric  pain  and  occasionally  the  increase  of 
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distress  in  the  lower  right  quadrant  immediately  on  the  taking 
of  food  would  in  such  cases  suggest  this  possibility. 

The  behavior  of  the  stomach  shadows,  observed  fiuoro- 
scopically,  in  gall-bladder  disease  is  in  many  cases  characteristic 
and  would  suggest  that  there  is  some  reflex  connection  between 
the  gastric  motor  mechanism  and  the  gall-bladder.  It  is,  of 
course,  possible  that  this  effect  may  be  caused  directly  by  an 
extention  of  the  inflammation  to  the  pars-pylorica.  But  the 
peristaltic  activity  in  these  cases  is  not  confined  to  this  part  of 
the  stomach  alone.  Here  we  see  the  entire  stomach  overactive, 
the  peristaltic  waves  deep,  and  of  the  type  seen  in  obstruction. 
It  can  be  demonstrated,  however,  that  there  is  no  real  obstruc- 
tion, that  the  opaque  meal  passes  with  undue  rapidity  into  the 
small  intestine.  This  coincides  with  the  acid  values,  for  in  most 
of  these  gall-bladder  cases  the  acid  tends  to  be  subnormal,  and 
continuous  secretion  is  for  this  reason  in  these  cases  rare.  Oc- 
casionally we  do  see  spasm  of  the  antrum  or  of  the  pylorus  in 
gaU-bladder  disease.  Here,  as  in  chronic  appendicitis,  we  can 
trace  the  reason  for  the  gastric  distress  and  the  secretory  irregu- 
larities. Not  infrequently  in  spastic  constipation  the  stomach 
behaves  in  a  similar  manner. 

Any  inflammatory  process  in  the  abdomen  may  affect  the 
gastric  motility  one  way  or  another — kidney  stone,  for  instance, 
chronic  pelvic  inflammation,  malposition  of  the  uterus,  or  its 
appendages,  the  early  stages  of  pregnancy.  Those  extra-ab- 
dominal diseases  that  most  frequently  reflexly  affect  the  gastric 
fimction  are  fibroid  phthisis  and  beginning  cardiac  decompensa- 
tion. The  functional  cardiac  diseases,  the  arhythmias,  for 
instance,  do  not  affect  the  gastric  function  directly.  The  indi- 
gestion here  probably  results  from  the  faulty  nerve  control  which 
also  causes  or  accompanies  the  cardiac  disturbance.  A  de- 
compensated heart  causes  congestion  in  the  liver  and  congestion 
of  the  vessels  in  the  gastric  walls,  and  so  acts  indirectly  on  both 
secretion  and  motility. 

Reverse  peristalsis  does  not  often  take  place  in  those  por- 
tions of  the  gastro-intestinal  tube  that  are  of  relatively  large 
caliber — the  stomach  and  colon — the  exceptions  are  in  the  act 
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of  vomiting  in  pyloric  obstruction  and  where  there  is  organic 
obstruction  in  the  large  bowel.  In  the  esophagus  it  is  fairly 
common  even  where  there  is  no  definite  lesion;  a  slight  cardio- 
spasm is  sufficient  to  excite  the  act — hence  the  regurgitations  m 
the  neuroses.  The  duodenum  is  also  prone  to  behave  in  this 
manner  on  slight  provocation.  In  fact,  the  small  intestine  is 
more  senstitive  to  motor  impulses  than  other  parts  of  the  tract, 
and  when  its  motility  is  embarrassed  even  though  slightly,  a 
reverse  peristalsis  seems  to  be  its  method  for  reUeving  the 
resulting  increased  tension  and  pressure.  Obstruction  low  down 
in  the  small  intestine  and  in  the  colon  may  result  in  the  vomiting 
of  intestinal  contents,  as  the  fecal  vomiting  of  intestinal  obstruc- 
tion proves.  The  passing  back  of  this  material  into  the  stomach 
is  possible  only  through  a  reverse  peristalsis;  it  cannot  be  proved 
that  some  reverse  peristalsis  is  not  a  part  of  the  normal  intesti- 
nal digestive  processes,  making  for  a  thorough  emulsification  of 
the  chyle  and  giving  it  more  opportunity  for  absorption.  The 
occurrence  of  bile  in  the  vomitus  at  the  end  of  protracted 
vomiting  attacks  does  not  necessarily  signify  a  reverse  peristal- 
sis in  the  duodenum.  The  pressure  exerted  by  the  abdominal 
muscles  acting  against  a  fixed  diaphragm  is  sufficient  to  squeeze 
bile  into  the  stomach,  but  where  bile  is  found  in  gastric  contents 
that  have  been  aspirated  or  have  been  vomited  early  in  an 
attack  a  reverse  peristalsis  is  likely  operative.  Adhesions  about 
the  first  portion  of  the  small  intestine  and  kinks  here  are  of 
frequent  occurrence,  and  cause  symptoms  through  reverse  peris- 
talsis that  are  at  times  puzzling. 

There  is  one  interesting  syndrome  of  frequent  occurrence 
that  has  until  recently  been  misinterpreted.  The  layman  calls 
it  "an  old-fashinoned  bilious  attack,"  and  many  doctors  fall 
back  on  "auto-intoxication"  as  a  diagnosis.  They  both  treat 
it  successfully  by  means  of  cathartics — usually  calomel.  They 
are  content  in  the  thought  that  a  "torpid  Hver  has  once  again 
been  pounded  back  into  acti\dty."  They  point  to  the  enormous 
quantity  of  bile  vomited  as  proof  of  the  diagnosis  and  the  almost 
instant  relief  of  the  lassitude,  headache,  furred  tongue,  etc., 
when  the  bowels  have  been  cleaned  out,  as  evidence  that  "accu- 
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mulated  poisons  had  done  it  all."  As  a  matter  of  fact,  the 
problem  here  is  usually  a  mechanical  one,  but  rather  involved 
and  complicated.  The  first  step  is  an  overloaded  colon,  due  to 
lack  of  exercise,  overeating,  or  other  hygienic  errors.  Then 
because  of  irritation  at  the  ileocecal  valve — probably  through 
back  pressure — a  reflex  pylorospasm  is  set  in  operation  through 
the  ileopyloric  reflex,  and  it  is  not  long  before  sour  eructations 
and  the  spilling  over  of  the  clear,  sour  fluid  of  hypersecretion 
marks  the  second  step.  And  then,  reflexly,  from  the  irritation 
in  the  lower  bowel — perhaps  the  weight  of  the  colonic  load  is 
responsible — reflex  peristaltic  unrest  of  the  stomach  is  made 
manifest  in  nausea.  This  culminates  in  a  more  pronounced 
peristaltic  activity  and  retching  and  vomiting  are  established. 
The  immediate  temporary  relief  experienced  after  vomiting  is  no 
doubt  due  to  the  sudden  lowering  of  the  tone  in  the  abdomen 
through  the  vomiting  releasing  in  this  manner,  temporarily  at 
least,  the  pull  or  irritation  at  the  source.  This  cycle  is  repeated 
until  by  enemas  or  cathartics  the  offending  material  is  removed 
from  the  colon.  It  may  be  that  in  these  cases  through  back- 
tracking of  colonic  contents  into  the  ileum  because  of  a  dis- 
torted, inefficient  ileocecal  valve,  that  some  absorption  takes 
place,  thus  explaining  the  icteroid  conjunctivae  and  fetid  breath. 
The  quick  rehef  of  the  headache  and  the  sense  of  buoyancy  and 
well-being  that  follow  the  colonic  cleansing  suggest  very  strongly 
the  removal  of  mechanical  irritation — a  chestnut  burr  has  been 
removed  from  beneath  the  saddle  of  a  bucking  horse.  A  colon 
that  becomes  unduly  heavy  or  which,  for  some  reason  or  other, 
suddenly  loses  its  tone  and  sinks  low,  can,  through  a  pulHng 
down  of  the  mesentery,  cause  an  acute  angulation  of  the  duod- 
enum at  the  junction  of  the  descending  and  transverse  portions. 
The  symptoms  that  result  are  strikingly  similar  to  those  of  the 
"periodic  bihous  attack."  The  distention  of  the  first  and  second 
portions  of  the  duodenum  and  a  tendency  to  reverse  peristalsis 
in  these  portions  can  be  demonstrated  fluoroscopically  in  such 
cases.  The  periodicity  is  dependent  upon  the  colon  gradually 
accumulating  weighty  contents  or,  for  some  reason,  such  as 
prolonged  fatigue  or  psychic  reaction,  losing  its  tone  and  thus 
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changing  its  position.  The  complete  and  usually  permanent 
relief  from  such  attacks  which  follow  the  proper  support  of  the 
abdomen,  combined  with  correct  hygiene  in  which  physical 
training  of  the  patient  has  a  large  part,  is  rather  strong  evidence 
that  this  explanation  is  not  far  wrong.  One  must,  of  course,  not 
forget  migraine.  There  is  no  question  but  the  t  there  are  many 
cases  of  genuine  migraine  with  a  similar  symptom  complex,  but 
the  percentage  of  these  dwindles  very  materially  when  the  fluo- 
roscope  and  other  modern  methods  are  employed  in  differenti- 
ating. 

The  practice  of  belching  is  indulged  in  by  many  people  who 
suffer  from  functional  or  organic  gastric  disease.  It  is  impor- 
tant only  as  an  indication  of  the  temperamental  status  of  the 
individual.  That  it  is  a  frequent  sym.ptom  in  gall-bladder  dis- 
ease does  not  lend  to  this  s}Trptom  any  undue  significance.  A 
neurotic  woman  may  become  an  addict  soon  after  the  first 
appearance  of  some  trifing  gastric  disturbance,  while  a  less 
nervous  patient  will  only  disco\er  its  potentiality  after  years  of 
nagging  abdominal  distress.  Peristaltic  unrest  of  the  stomach 
is  the  immediate  cause  of  the  establishing  of  the  habit.  The 
upper  part  of  the  stomach  normally  contains  a  collection  of  air 
that  has  been  swallowed  with  the  food.  When  peristaltic  ac- 
tivity is  unduly  stimulated,  either  through  emotional  causes  or 
reflexes  from  adjacent  or  distant  organs  in  trouble,  in  an  effort 
to  relieve  the  resulting  increase  in  tension,  some  of  this  normally 
imprisoned  air  is  forced  into  the  esophagus  and  gently  rifts  up. 
This  slight  lowering  of  tension  is  at  once  appreciated  by  the  in- 
dividual and  he  soon  learns  the  modus  operandi  of  the  finished 
act.  He  is  not  conscious  of  the  fact  that  at  some  period  in  the 
belching  cycle  he  sucks  in  air,  either  directly  from  the  larynx  or 
through  the  nasopharynx.  This  sucked-in  air  does  not  always 
reach  the  stomach,  but  in  some  cases  distends  the  esophagus 
enormously,  to  be  expelled  at  once  to  the  satisfaction  of  the  pa- 
tient and  consternation  of  those  about  him.  It  has  been  recently 
stated  that  reverse  peristalsis  in  the  stomach  is  the  cause  of  this 
symptom.  I  have  made  many  thousand  fluoroscopic  observa- 
tions, and  only  three  or  four  times  in  my  experience  have  I 
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witnessed  the  phenomena  of  reverse  peristalsis  in  the  stomach, 
and  in  these  cases  an  aborted  act  of  vomiting  was  probably 
responsible  for  the  appearance. 

In  a  diverticulum  of  the  esophagus,  cardiospasm,  or  an 
organic  esophageal  stricture  the  regurgitation  of  tasteless,  un- 
changed food  particles  is  of  diagnostic  import.  Otherwise  it  is 
only  a  manifestation  of  a  reverse  peristalsis  in  the  esophagus 
and  significant  only  as  a  symptom  of  a  neurosis — an  acquired 
trick  of  an  accomplished  belcher. 

The  sensation  of  nausea  may  be  immediately  caused  by 
either  an  increased  or  erratic  peristalsis  or  an  absence  of  motor 
activity.  Usually  it  occurs  in  the  latter  state.  It  is  most  often 
present  when  the  tone  or  tension  in  the  stomach  is  suddenly 
lowered  or  altered.  Psychic  reaction,  hunger,  pain,  or  reflexes 
of  intra-  or  extragastric  origin  may  excite  the  condition.  Altera- 
tions in  the  output  of  the  secretory  apparatus  are  secondary  to 
nausea,  seldom  the  cause  of  it. 

In  the  act  of  vomiting  we  have  the  commonest  example  of  a 
reverse  peristalsis.  The  act  is  usually  a  combination  of  a  vol- 
untary and  involuntary  reflex  activity.  It  may,  however,  be 
and  frequently  is  entirely  involuntary.  That  it  may  occur  as  a 
symptom  in  nearly  every  possible  disease,  or  like  tears,  give 
expression  to  any  of  the  emotions,  does  not  rob  this  symptom  of 
its  diagnostic  importance.  But  it  is  of  value  only  when  care- 
fully studied  in  its  relation  to  other  symptoms  and  to  the  body 
functions. 

It  will  not  be  possible  at  this  time  to  discuss  the  vomiting  of 
reflex  origin.  But  we  will  briefly  consider  the  act  of  vomiting 
as  a  symptom  in  organic  disease  of  the  stomach.  The  vomiting 
or,  more  properly,  regurgitation  that  is  a  feature  in  organic 
obstruction  of  the  esophagus  or  a  diverticulum  is  of  unchanged 
food;  considerable  mucus  may  be  admixed,  and  in  malignant 
obstruction  "prune  juice"  or  frank  blood  may  be  added.  This 
vomiting  or  regurgitation  occurs  frequently  at  night  or  when 
the  patient  assumes  the  prone  position.  When  vomiting  occurs 
frequently  and  the  vomitus  is  small  in  amount,  it  is,  as  a  rule, 
not  caused  by  obstruction  of  any  kind,  but  rather  by  non- 
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obstructing,  inflammatory  changes  in  the  gastric  mucosa.  Ex- 
cept for  blood  and  occasionally  the  characteristic  odor,  the 
vomitus  in  gastric  carcinoma  when  such  a  growth  is  not  an 
obstructing  agent,  and  that  of  gastritis  camiot  be  differentiated 
— in  fact,  the  vomiting  in  carcinoma  is  largely  due  to  the  gas- 
tritis which  is  secondary  to  the  mahgnant  process.  Pain  may 
precipitate  the  vomiting  in  gastric  carcinoma,  but  this  vomiting 
rarely  relieves  the  pain  unless  the  growth  is  an  obstructing  one; 
in  fact,  vomiting  frequently  increases  the  distress.  The  vomit- 
ing in  ulcer  of  the  body  of  the  stomach  usually  occurs  at  the 
height  of  the  pain.  It  relieves  this  pain  by  relieving  the  intra- 
gastric tension.  There  is  nothing  characteristic  about  this 
vomitus  except  perhaps  the  relatively  high  acid  and  blood  when 
bleeding  is  a  feature.  The  vomiting  due  to  prepyloric,  pyloric, 
or  postpyloric  ulcer  may  be  either  of  the  retention  type  or  the 
irritation  type.  When  in  ulcer  it  is  due  to  obstruction  we,  of 
course,  have  all  the  characteristics  of  a  retention  vomitus — 
mucus  and  food  that  has  been  retained  longer  than  normal. 
Where  there  is  a  partial  obstruction  with  a  moderate  delay  in 
the  emptying  of  the  organ  we  may  get  the  hypersecretion  type 
of  vomitus.  This  is  made  up  largely  of  gastric  juice.  It  means 
that  the  gastric  secretory  apparatus  has  been  overstimulated;  it 
is  working  not  only  during  the  digestion  of  meals,  but  when  the 
stomach  is  empty  as  well.  This  type  of  vomitus,  however,  is 
more  frequent  where  only  pylorospasm  is  present,  as  in  the 
reflex  pylorospasm  of  a  chronic  appendicitis.  This  latter  form 
of  vomiting  occurs  usually  when  the  individual  leans  over,  as 
in  tying  a  shoe;  it  is  more  of  a  spilling  over  than  an  actual  act 
of  vomiting.  The  vomiting  caused  by  obstruction  frequently 
occurs  at  night.  This  is  because  the  intragastric  tension  is 
increased  at  the  end  of  gastric  digestion  and  is,  therefore,  high 
several  hours  after  the  heavy  evening  meal.  And  gravity  also 
may  have  something  to  do  with  it,  particularly  in  those  stomachs 
that  have  been  decompensated,  the  prone  position  favoring  the 
emptying  of  the  organ.  This  is  also  true  of  those  stomachs  not 
organically  obstructed,  but  which  are  enormously  dilated  through 
lack  of  tone  and  low  position. 
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ORTHOSTATIC   ALBUMINURIA,  WITH   SPECIAL   REFER- 
ENCE  TO   ITS   TREATMENT   BY  A   SPINAL  BRACE 

CASE  REPORT 

Alice  R.,  born  October  4,  1909,  was  first  seen  by  me  October 
22,  1912.  She  was  a  first  child,  born  by  forceps  delivery.  She 
was  breast  fed  for  three  months,  and  was  well  up  to  the  age  of 
two  years  when  she  had  an  attack  of  bronchopneumonia,  from 
which  she  made  a  good  recovery.  Since  that  time  she  had  been 
in  good  health  and  was  brought  for  general  physical  examination. 

Examination  October  29,  1912  revealed  a  normal  child, 
weight  38  pounds,  10  ounces.  No  abnormahty  whatever.  Urine 
showed  no  albumin  or  sugar. 

The  child  was  not  seen  for  a  year,  when  she  again  came  for 
examination.  During  the  period  which  had  elapsed  since  her 
last  visit  she  had  been  perfectly  well.  At  this  time,  November, 
1914,  her  weight  was  42  pounds.  Her  physical  examination 
was  negative.  Her  urine  showed  a  large  amount  of  albumin, 
but  no  cells  or  casts. 

January,  1915:  Morning  urine  was  normal,  afternoon  speci- 
men showed  ++  albumin. 

The  child  was  not  seen  by  me  until  March,  1918.  At  this 
time  aged  eight  and  one-half  years  she  weighed  54  pounds  and 
was  52  inches  in  height.  Her  morning  specimen  of  urine  showed 
no  albumin,  the  afternoon  specimen  showed  +  +  •  Microscopic 
examination  was  negative.  Examination  of  her  spine  now  re- 
vealed a  distinct  lordosis  of  the  lumbar  region  (Fig.  179).  Cor- 
rective exercises  and  calisthenic  drilling  was  given  by  a  special 
instructor,  with  little  change  either  in  the  spinal  deformity  or 
in  the  urinary  findings. 
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It  was  therefore  decided  in  December,  1918  to  let  the  child 
wear  a  spinal  brace.  This  brace  has  been  worn  continuously 
to  date  and  has  resulted  in  greatly  lessening  the  quantity  of 
albumin  excreted. 

This  case  is  interesting  because  it  brings  up  for  discussion 
the  question  of  albuminuria  in  children,  and  especially  that  t>^e 
of  albuminuria  known  as  orthostatic.  Until  relatively  recently 
such  cases  were  supposed  to  belong  to  the  curiosities  of  medicine, 
but  as  more  attention  was  paid  to  urinalysis  the  condition  was 
found  to  be  by  no  means  an  uncommon  one.  The  reason  that 
so  many  of  these  cases  were  overlooked  was,  first,  because  the 
urine  was  not  examined,  and  second,  because  if  examined  and 
found  free  from  albumin,  it  was  never  re-examined.  Investiga- 
tion has  shown  that  if  the  urine  of  children  attending  dispensaries 
be  examined  frequently,  a  surprisingly  large  number  of  children 
wiU  be  found  to  be  suffering  from  albuminuria;  and,  moreover, 
if  investigation  be  carried  still  farther,  it  will  be  found  that  the 
albumin  is  usually  present  only  in  the  urine  passed  after  the 
child  has  been  up  and  about,  the  morning  specimen  remaining 
free  from  albumin.  In  collecting  statistics  of  these  interesting 
cases  Langstein  found  that  of  the  children  over  five  years  of 
age  attending  his  clinic  in  Berlin  12  per  cent,  were  sufferers 
from  orthostatic  albuminuria.  However,  there  are  all  degrees 
of  albuminuria,  and  one  must  not  expect  to  find  the  urine  boil- 
ing almost  solid  in  every  case,  as  it  did  in  the  case  above  de- 
tailed. Many  of  the  urines  show  merely  a  trace  of  albumin  in 
the  afternoon  specimen,  whereas  the  morning  specimen  is  quite 
normal.  None  of  the  specimens,  however,  show  the  presence 
of  casts. 

A  number  of  different  factors  probably  enter  into  the  etiology 
of  this  condition,  but  the  most  important  apparently  is  a  pos- 
tural defect  of  the  spinal  column,  causing  an  exaggerated  lumbar 
lordosis.  The  connection  between  lordosis  and  albuminuria  was 
first  pointed  out  by  Jehle,  who  in  a  brilliant  study  showed  that 
many  of  the  cases  could  undoubtedly  be  explained  on  purely 
mechanical  grounds.  Apparently  the  child's  faulty  attitude 
causes  some  sort  of  pressure  on  the  renal  vessels,  with  a  result- 
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ing  congestion  of  the  kidney  and  a  consequent  passage  of  albu- 
min into  the  urine. 

The  lordotic  factor,  moreover,  harmonizes  well  with  the 
previous  conception  of  a  particular  "orthostatic  type  of  child" 
(Erich  Frank  and  Martins) ;  for  it  has  long  ago  been  pointed  out 
that  orthostatic  albuminuria  was  particularly  common  in  thin, 
rapidly  grown  children.  The  reason  for  the  occurrence  of  the 
albuminuria  in  these  children  is,  therefore,  probably  not  due  to 
the  "type"  of  child,  but  due  to  the  fact  that  such  narrow-chested 
frail  children  are  precisely  the  ones  prone  to  spinal  curvatures. 
The  albuminuria  is  not  an  expression  of  the  fraility  of  the  child, 
but  of  its  abnormal  spinal  curvature. 

However,  we  cannot  emphasize  too  strongly  the  fact  that 
the  habitus  of  the  child  is  of  great  assistance  in  making  the 
diagnosis  of  orthostatic  albuminuria,  for  the  lordosis  may  be  so 
sHght  as  to  be  overlooked  unless  especially  sought  for. 

It  may  be  well  briefly  to  review  the  characteristics  of  the 
type  of  child  that  so  frequently  suffers  from  orthostatic  albu- 
minuria: The  child  is  usually  between  ten  and  fourteen  years 
of  age,  it  has  grown  rapidly,  appears  frail  and  "lanky."  It  is 
usually  pale,  due  to  some  vasomotor  disturbance,  though  its 
lips  are  very  red  and  the  hemoglobin  percentage  normal.  The 
hands  are  very  often  very  much  cyanosed,  especially  in  cold 
weather,  and  sweat  easily.  The  combination  of  the  bright  red 
lips,  the  pale  skin,  and  the  blue  hands  is  quite  striking.  The 
thorax  is  narrow  and  long,  with  a  narrow  intercostal  angle, 
while  the  scapulae  protrude  prominently  like  wings.  The  ab- 
domen is  often  unduly  prominent,  so  that  when  the  child  is 
seen  in  profile  the  typical  enteroptotic  habitus  is  revealed.  The 
lordosis  of  the  lumbar  spine  may  or  may  not  be  prominent. 
These  children  are,  moreover,  highstrung  and  irritable;  they 
cry  readily  and  are  easily  alarmed. 

Figure  176  well  illustrates  the  build  of  this  particular  type 
of  child.  The  photograph  is  that  of  a  little  girl  eleven  years  of 
age  who  was  referred  to  the  Pediatric  Service  of  Mount  Sinai 
Hospital  as  a  case  of  nephritis.  Her  chief  complaints  were 
dizziness  and  failure  to  gain  in  weight.     The  only  abnormalities 
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on  examination  were  enlarged  tonsils,  the  spinal  deformity,  and 
the  albuminuria.  The  urine  when  excreted  during  the  upright 
position  always  showed  the  presence  of  albumin,  whereas  that 

excreted    while    the    child    was 
_  recumbent    was    constantly    al- 

|I||^H^  bumin    free.      No    casts    w^ere 

«*r^[|^^  found. 

^^^  The     subjective     symptoms 

1^^  complained  of  in  such  cases  are 

*■  chiefly  headache,  cardiac  palpi- 

r  tation,  precordial  pain,  dyspnea 

/  r'  on  exertion,  faintness,  and  hy- 

,/  persusceptibility  to  cold.     As  all 

of  these  are  clearly  referable  to 
disturbances  in  the  cardiovas- 
cular system,  it  is  natural  that 
the  heart  and  arteries  should 
have  commanded  especial  in- 
vestigation, and,  in  truth,  much 
interesting  investigation  has  been 
reported  on  this  subject.  The 
dyspnea  and  palpitation  together 
with  ^the  albuminuria  at  once 
gave  rise  to  the  supposition  that 
these  were  cases  of  weak  heart, 
an  hypothesis  which  was,  more- 
over, apparently  corroborated 
by  the  findings  obtained  by 
percussing  the  area  of  cardiac 
dulness.  Owing  to  the  narrow 
chest  and  to  the  overaction  of 
the  heart  investigators  were 
led  to  the  erroneous  conclusion 
that  the  heart  was  hypertrophied  or  dilated.  We  therefore  find 
the  terms  ''Wachstumshypertrophie"  (growth  hypertrophy),  '^di- 
latation  de  la  croissance"  (dilatation  due  to  growth),  "dilatative 
weakness,"  and  similar  descriptive  epithets  applied  to  the  heart 


Fig.  176. — Child  suffering  from 
orthostatic  albuminuria.  Note  en- 
teroptotic  habitus,  prominent  ab- 
domen, "winged"  scapulae,  and 
lumbar  lordosis.  (From  Pediatric 
Service  of  Mount  Sinai  Hospital, 
courtesy  ol  Dr.  Henry  Heiman.) 
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in  these  cases.  However,  careful  studies  made  with  the  fluoro- 
scope  have  definitely  shown  that  the  heart  in  such  cases  is  not 
only  not  enlarged,  but,  on  the  contrary,  is  often  particularly 
small  or  narrow.^  Apparently  the  finding  of  the  drop  heart  or 
narrow  heart  in  a  considerable  percentage  of  these  children  adds 
further  proof  to  the  fact  that  we  are  dealing  with  a  somewhat 
subnormal  individual,  since  the  drop-shaped  heart  may  be  looked 
upon  as  one  of  the  stigmata  characterizing  the  asthenic  habitus. 

Not  only  the  heart  but  the  blood-pressure  has  been  the  sub- 
ject of  much  study  in  these  cases.  In  a  large  group  of  children 
investigated  in  regard  to  blood-pressure  we  were  unable  to  draw 
any  definite  conclusions,  there  being  no  characteristic  change  in 
the  recumbent  or  the  upright  posture.^  Recently  others  (Mason 
and  Erickson)  have  shown  that  in  cases  of  orthostatic  albumin- 
uria the  albumin  varies  with  the  diminution  of  the  pulse  pres- 
sure. Their  cases  revealed  a  very  marked  drop  in  the  size  of 
the  pulse  pressure,  due  to  a  rise  in  diastoHc  pressure,  as  soon 
as  the  upright  posture  was  maintained.  We  have  been  unable 
to  corroborate  this  finding  in  one  case  in  which  we  have  tried 
to  do  so.  One  fact  has  been  definitely  shown,  however,  and 
that  is  that  these  cases,  unlike  nephritics,  do  not  suffer  from 
high  blood-pressure. 

The  renal  function  in  cases  of  orthostatic  albuminuria,  as 
measured  by  the  phenolsulphonephthalein  test,  is  normal  when 
the  children  are  at  rest  in  bed  (Hempelmann) .  However,  when 
such  children  are  placed  in  exaggerated  lordosis,  causing  marked 
albuminuria,  the  phthalein  excretion  drops  considerably. 

From  the  above  brief  exposition  we  may  say  that  many  of 
the  children  showing  orthostatic  albuminuria  may  be  grouped  in 
the  class  of  asthenic  individuals  and  that  their  urinary  anomaly 
is  related  to  this  only  indirectly  through  its  dependence  on  the 
accompanying  spinal  curvature. 

The  diagnosis  of  orthostatic  albuminuria  is  made  when  we 

^  "Heart  Size  and  Heart  Function  in  Children  Showing  Orthostatic 
Albuminuria:  An  Orthodiagraphic  Study,"  M.  H.  Bass  and  H.  Wessler, 
Archives  of  Int.  Med.,  April,  1913. 

^  Bass  and  Wessler,  Archives  of  Int.  Med.,  January,  1914. 
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find  albumin  in  the  urine  secreted  while  the  child  is  in  the  up- 
right posture,  and  none  present  while  the  child  is  recumbent. 
Moreover,  casts  must  be  constantly  absent.  The  importance  of 
this  last  condition  lies  in  the  fact  that  there  is  a  variety  of  true 
nephritis  in  which  albumin  accompanied  by  casts  appears  only 
after  the  assumption  of  the  upright  position. 

Having  decided  that  a  child  is  a  subject  of  orthostatic  albu- 
minuria, the  question  at  once  arises  as  to  the  prognosis.  The 
well-informed  layman  is,  of  course,  aware  of  the  fact  that  the 
presence  of  albumin  in  the  urine  is  of  serious  import  and  will 
immediately  desire  information  as  to  the  significance  of  its 
presence,  and  as  to  the  relation  the  albuminuria  may  bear  to 
permanent  kidney  injury.  I  believe  that  in  answer  to  these 
queries  it  is  correct  to  reassure  the  parents,  since  the  prognosis 
is  in  general  good,  most  of  the  cases  undergoing  spontaneous 
cure  at  puberty  or  during  early  adolescence.  Moreover,  it  is 
well  to  know  that  though  autopsied  cases  revealed  complete 
absence  of  gross  or  microscopic  lesions,  nevertheless  the  con- 
tinued passage  of  large  quantities  of  albumin  may  conceivably 
in  itself  finally  give  rise  to  irritative  changes  in  the  kidney 
structure. 

This  brings  us  to  the  treatment  of  this  condition,  and  it  is 
here  that  great  strides  have  been  made  by  the  discovery  of  the 
close  relationship  between  albuminuria  and  postural  defect  of 
the  spine.  First  and  foremost  we  must  emphasize  the  fact  that 
it  is  useless,  nay  it  is  wrong,  to  deprive  these  children  of  exer- 
cise. Here,  again,  the  character  of  the  complaints,  all  of  them 
referable  to  the  cardiovascular  system,  have  misled  physicians 
into  treating  these  cases  as  cases  of  cardiac  weakness.  While 
we  agree  that,  owing  to  their  generally  frail  constitution,  these 
children  ought  not  to  overexercise  to  the  point  of  exhaustion, 
we  believe  that  light  exercise,  such  as  calisthenics,  mild  bicycle 
riding,  and  general  outdoor  playing,  should  be  encouraged.  We 
consider  this  important  for  the  reason  that  since  much  of  the 
albumin  is  dependent  on  the  spinal  curvature,  and  since  this  in 
turn  may  be  modified  by  strengthening  of  the  muscles,  exercise 
which  tends  to  develop  weakened  muscles  must  indirectly  bene- 
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fit  the  albuminuria.  The  following  is  of  interest  in  this  con- 
nection : 

Anna  L.,  aged  fourteen  years,  first  seen  January,  1914. 

Family  History.— VdAient  is  the  youngest  of  four  children. 
An  older  sister  died  of  acute  nephritis  at  the  age  of  twenty 
years,  six  months  ago. 

Past  History. — Measles  at  sLx  years.  Not  subject  to  sore 
throat. 

Present  Illness. — For  the  past  year  the  child  has  complained 
of  backache,  headache,  and  severe  palpitation  on  exertion.  Six 
months  ago  the  urine  was  examined  on  account  of  the  death  of 
the  sister,  and  a  large  amount  of  albumin  was  found.  The 
diagnosis  of  nephritis  was  made  and  the  child  was  put  on  a  very 
rigid  non-protein  diet.  She  was  removed  from  school,  was  sent 
to  the  country,  and  was  forced  to  spend  most  of  her  time  resting. 
She  had  been  constantly  under  this  regime  until  she  came  for 
examination. 

Physical  Findings. — ^Well-built  girl  with  sKght  lordosis. 
Weight  104  pounds.  Hands  cold  and  clammy  and  cyanotic. 
The  basic  second  heart  sounds  exaggerated.  No  signs  of  cardiac 
enlargement.  Systolic  blood-pressure  125.  Physical  examina- 
tion otherwise  negative. 

Urine. — Clear,  amber,  specific  gravity  1015,  acid,  albumin 
-|-  +  .  Microscopic  examination  showed  a  few  epithelial  cells. 
After  lying  prone  for  twenty  minutes,  the  test  for  albumin  re- 
vealed only  a  faint  trace.  (This  diminution  in  the  albumin  on 
assuming  the  recumbent  position  was  subsequently  repeatedly 
shown  to  be  present.) 

It  is  evident  that  we  are  dealing  here  with  a  typical  case  of 
orthostatic  albuminuria  which  had  been  incorrectly  diagnosed, 
and  which  was  being  subjected  to  a  treatment  not  in  the  least 
calculated  to  improve  it.  The  subsequent  progress  of  this  case 
will  be  referred  to  later  on. 

Before  we  attempt  to  treat  a  child  suffering  from  orthostatic 
albuminuria  we  should  inform  the  parents  that  the  condition  is 
essentially  a  chronic  one,  and  that  though  the  albumin  can  be 
diminished  by  proper  treatment,  the  case  is  by  no  means  "cured"; 
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since  as  soon  as  treatment  is  suspended  the  albumin  has  a  ten- 
dency to  return.  After  a  period  (years  in  most  cases)  the  albu- 
minuria will  in  most  cases  subside.  Our  treatment  is  of  use  be- 
cause it  stops  the  excretion  of  albumin  and  thus  perhaps  pre- 
vents needless  damage  to  the  tissues  of  the  kidney. 

The  child  should  be  put  under  good  hygienic  conditions  and 
any  foci  of  infection  such  as  diseased  teeth  should  be  removed. 
The  diet  should  be  a  general  one,  no  restriction  on  protein  being 
necessary.     Definite  exercises  tending  toward  the  strengthening 


Fig.  177. — Spinal  brace  used  to  reduce  the  lumbar  lordosis. 

of  the  lumbar  muscles  should  be  prescribed.  The  child  is  told 
to  lie  on  its  back  and  is  made  to  draw  up  its  knees  so  as  to  ap- 
proximate them  toward  the  axillae,  thus  producing  a  marked 
temporary  kyphosis  in  the  lumbar  spine.  This  movement  is  to 
be  repeated  ten  to  twenty  times  every  morning  and  evening. 
Ordinary  calisthenic  exercises  should  be  ordered  and  plenty  of 
outdoor  playing.  In  other  words,  the  child  should  not  be 
treated  as  sick. 

For  the  correction  of  the  spinal  curvature  a  brace  should  be 
worn.     The  accompanying  illustration  (Fig.  177)  shows  the  type 
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which  I  have  found  very  satisfactory.  The  brace  consists  of 
two  rigid  upright  bars  which  extend  from  the  shoulder  to  the 
waist,  parallel  to  the  spinal  column,  and  are  supported  on  a 
girdle.  The  posterior  half  of  this  girdle  is  rigid,  the  anterior 
portion  consists  of  straps  and  a  flat  canvas  abdominal  support. 


Fig.  178 


Fig.  180. 


Figs.  178-180. — Fig.  178  shows  brace  being  worn.  Fig.  179,  Profile  view 
showing  lumbar  lordosis.  Fig.  180  shows  reduction  of  lordosis  while  wearing 
brace. 

Figure  178  shows  the  brace  being  worn.  The  brace  should  be 
appHed  on  arising  in  the  morning,  and  kept  on  until  the  child  is 
ready  to  go  to  bed.  Immediately  upon  removing  it  at  night, 
and  before  applying  it  in  the  morning,  the  above  described 
exercise  should  be  performed. 

The  value  of  the  brace  is  well  shown  in  Figs.  179  and  180, 
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the  former  a  profile  view  of  Case  I  without  the  brace,  the  latter 
the  same  with  brace  in  place.  The  correction  of  the  lordotic 
curve  is  quite  evident. 

The  progress  of  a  case  under  treatment  is  well  illustrated 
by  the  course  of  Case  II,  whose  history  was  given  above. 

January  6,  1914:  A.  M.  urine  negative  for  albumin,  p.  m. 
urine  +  +  . 

February  16,  1914:  Patient  has  been  exercising  and  taking 
iron  and  strychin.     a.  m.  urine  negative;  p.  m.  urine  +  +  • 

April  8,  1914:  a.  m.  urine  negative;  p.  m.  urine  ++;  com- 
plains of  severe  backache. 

May  2,  1914:  Has  finally  consented  to  wear  a  brace,  a.  m. 
urine  negative.  While  wearing  brace  urine  shows  a  trace  of 
albumin.  Standing,  with  brace  removed,  results  in  appearance 
of  albumin. 

June  1,  1914:  No  more  backache.  With  brace  urine  shows 
a  hea\'y  trace  of  albumin. 

June  27,  1914:  Only  a  faint  trace  of  albumin  present. 

July  2,  1914:  Without  brace  urine  shows  a  very  heavy  trace 
of  albumin.  After  w^earing  brace  (two  hours)  urine  shows  a 
very  faint  trace. 

December  5,  1914:  Feels  wtII.  a.  m.  urine  negative  for 
albumin.  Noon  urine  negative  (with  brace).  Without  brace 
urine  shows  a  very  faint  trace. 

January  16,  1915:  Left  off  brace  for  four  days.  Urine  shows 
+  albumin.  This  convinced  the  patient  of  the  necessity  of  con- 
tinuing treatment,  and  she  wore  the  brace  one  and  a  half  years 
more,  when  she  was  able  to  discard  it  for  good. 

February  23,  1918:  Patient  perfectly  well.  Now  eighteen 
years  of.  age.  Weight  142  pounds.  Urine  negative  even  after 
prolonged  standing. 

From  this  case  history  we  may  note  that  the  albuminuria 
was  at  once  affected  by  the  treatment,  but  that  it  required  two 
and  one  half  years  of  constant  wearing  of  the  brace  before  the 
albuminuria  entirely  disappeared.  It  is  interesting,  moreover, 
to  note  the  coincident  disappearance  of  the  subjective  symp- 
toms of  malaise  and  backache  with  correction  of  the  spinal 
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deformity.  This  is  all  the  more  remarkable  because  the  lordo- 
sis was  very  slight  and  would  probably  have  entirely  escaped 
observation  had  it  not  been  for  the  albuminuria  which  led  to 
special  attention  being  paid  to  the  spine. 

The  improvement  in  the  child's  general  condition  apart  from 
the  improvement  in  the  urine  coincides  well  with  experience  of 
Talbot  and  Brown. ^  These  authors  pubhshed  a  series  of  cases 
where,  by  correcting  postural  defects,  symptoms  apparently 
quite  unrelated  to  the  child's  posture  were  relieved.  Thus  con- 
stipation, indigestion,  and  attacks  of  so-called  cyclic  vomiting 
were  cured  by  the  application  of  a  spinal  brace.  Although 
these  investigators  barely  mention  albuminuria,  from  our  own 
experience  we  can  add,  as  shown  above,  that  this  too  is  greatly 
benefited  by  correcting  the  postural  defect. 

Case  I,  whose  history  is  given  above,  well  shows  how  very 
promptly  the  albuminuria  will  diminish  as  soon  as  the  spinal 
deformity  is  corrected  (Fig.  179).  Immediately  after  wearing 
the  brace  this  child's  urine  instead  of  boiling  almost  solid,  re- 
vealed but  a  trace  of  albumin.  For  the  past  twenty-two  months, 
during  which  the  brace  has  been  worn,  the  urine  has  never  shown 
more  than  a  heavy  trace  of  albumin,  though  repeatedly  ex- 
amined. During  this  time  the  child  has  been  given  a  full  nor- 
mal diet  and  has  been  permitted  to  exercise,  including  dancing 
and  calisthenics,  all  of  which  she  is  able  to  enjoy  without  being 
inconvenienced  by  wearing  the  brace. 

It  has  been  my  practice  to  continue  the  use  of  the  brace 
until  leaving  it  off  for  a  day  or  two  no  longer  results  in  the 
reappearance  of  the  albumin.  If  the  albuminuria  immediately 
recurs,  the  use  of  the  brace  must  be  continued.  As  we  men- 
tioned above,  the  correction  of  the  postural  defect  serves  a 
twofold  purpose — first,  it  stops  the  albuminuria,  which  in  itself 
may  have  a  "sparing"  effect  upon  the  kidney;  and  second,  it 
certainly  improves  the  child's  general  condition  and  helps  to 
relieve  the  lassitude  and  general  weakness  so  often  complained 
of  by  the  type  of  child  revealing  orthostatic  albuminuria. 

1  Amer.  Jour.  Dis.  Child.,  September,  1920. 
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SOME  ATYPICAL  CASES  OF  LEUKEMIA 

In  order  to  understand  the  classification  of  the  leukemias 
and  render  a  diagnosis  in  obscure  cases,  a  few  examples  of  which 
will  be  given  today,  one  must  be  thoroughly  acquainted  with 
the  various  types  of  mature  and  premature  white  blood-cells. 
The  ideas  in  regard  to  these  cells  have  undergone  repeated 
changes,  so  that  the  names  of  the  cells  have  changed  from  time 
to  time.  On  account  of  the  relatively  large  number  of  cases  of 
leukemia  admitted  to  the  Mount  Sinai  Hospital  I  have  had  an 
excellent  opportunity  of  investigating  the  various  cell  types 
occurring  in  this  disease,  and  of  studying  the  clinical  and  path- 
ologic data.  For  the  privilege  of  examining  these  cases  I  am 
indebted  to  the  Physicians  of  the  Hospital. 

The  following  facts  presented  are  the  result  of  this  study. 
The  results  obtained  with  the  oxidase  reaction  in  the  various 
leukemias  have  been  the  subject  of  a  previous  communication. 

The  classification  of  the  leukemias  depends  upon  the  type 
of  the  predominant  cell  present  in  the  blood  and  upon  the 
course  of.  the  disease — acute  or  chronic.  The  acute  forms  of 
leukemia  are  associated  with  a  predominance  of  the  premature 
white  blood-cells,  and  the  chronic  forms  are  associated  with  an 
increase  of  the  more  mature  cells,  while  transitional  forms  are 
usually  present  in  both.  In  his  studies  on  the  oxidase  reaction 
on  leukemic  and  normal  blood  the  author  called  attention  to  a 
classification  of  the  white  blood-cells  into  the  following  main 
groups — myeloid,  lymphoid,  and  monocytic — and  to  a  classi- 
fication of  the  leukemias  into  three  groups  corresponding  to  the 

^  Based  on  demonstrations  given  during  ward  rounds  of  Dr.  N.  E.  Brill 
and  Dr.  E.  Libman. 
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predominant  cell  type.  Table  I  offers  a  comprehensive  idea  of 
the  various  mature  and  premature  cells  found  in  these  groups. 
Leukemias  are  also  classified  as  leukemic  and  aleukemic.  The 
latter  term  is  used  by  the  author  to  indicate  a  sUghtly  increased, 
normal  or  subnormal  white  cell  count  associated  with  an  abso- 
lute and  often  a  relative  increase  of  a  certain  group  of  mature  or 
premature  white  blood-cells — aleukemic  myelosis  for  an  in- 
crease of  premature  myeloid  cells  and  aleukemic  lymphadenosis 
for  a  relative  and  often  absolute  increase  of  lymphoid  cells 
(Barker).  The  term  "leukopenic  leukemia"  (myelemia  or 
lymphemia),  suggested  by  Libman  and  Ottenberg,  is  used  to 
much  better  advantage,  as  the  term  "aleukemic"  seems  to  be 
ambiguous.  Transitions  from  the  leukemic  to  the  aleukemic 
group  or  vice  versa  may  occur. 

TABLE  I 
Classification  of  Leukemias 


Group. 

Type  of  pre- 
dominant cell. 

Granules. 

Course. 

Oxidase  reaction. 

I.  Myeloid. 

1.  Myelogones. 

A.  None. 

B.  Auer  bodies. 

C.  Few  azure 
granules. 

Acute. 

.■\.  Negative. 

B.  Positive       (con- 
fined    to     Auer 
bodies). 

C.  Positive  only  in 
cells    containing 
granules. 

2.   Myeloblasts. 

A.  None. 

B.  Azure. 

C.  Premature. 

Neutrophilic. 

.■\cute. 

A.  Negative. 

B.  Positive. 

C.  Positive. 

3.  Myelocytes. 

A.  Neutrophilic. 

B.  Eosinophilic. 

C.  Basophilic. 

Chronic. 

A.  Positive. 

B.  Positive. 

C.  Negative. 

II.  Lymphoid. 

L  Small  lympho- 

None or  azure. 

Chronic. 

cytes. 

.^cute. 

Negative. 

2.  Small  lympho- 

None or  azure. 

Chronic. 

cytes  and  amitot- 

Sub- 

Negative. 

ic   lymphoblasts. 

acute. 

(Sternberg's  leu- 

kosarcomatosis) . 

3.  Large  lympho- 

None or  azure. 

Acute. 

cytes. 

(rare) 
Chronic. 

Negative. 

4.  Plasma  cells. 

None. 

Very 
rare. 

Negative. 

III.  Monocytic. 

1.  Myeloblastic 
type. 

None  or  azure. 

Acute. 

Negative  except  in 
myeloblasts. 

2.  Lymphoid  type. 

None  or  azure. 

Acute. 

Negative. 

3.  Endothelial  type 

None  or  azure. 

Chronic. 

Positive      (granules 
darker). 

Before  we  proceed  with  the  presentation  of  the  cases  it  seems 
to  be  advisable  to  say  a  few  words  concerning  the  technic  em- 
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ployed  in  the  identification  of  the  cells  and  also  to  discuss 
briefly  some  of  the  cells  mentioned. 

For  the  study  of  morphology  thin  smears  in  ordinary  leuke- 
mias  and  somewhat  thicker  ones  for  aleukemic  cases  are  made  on 
clean  slides.  Pappenheim's  Jenner-Giemsa  method  is  used. 
One  must  experiment  these  days  with  the  two  stains  in  order 
to  obtain  the  best  results.  We  are  using  at  present  an  American 
Jenner  and  a  French  Giemsa  (R.  A.  L.  product)  in  the  follow- 
ing manner:  Jeimer — one  minute,  dilute  with  distilled  water — 
one  minute,  wash  in  distilled  water  and  stain  with  diluted 
Giemsa  (1  drop  to  2  c.c.  distilled  water) — twelve  minutes. 

The  oxidase  reaction,  although  of  less  importance  than 
morphology  studied  with  a  good  polychrome  stain,  can  be  done 
by  using  alpha-napthol  and  dimethylparaphenylendiamin  (indo- 
phenol  blue  synthesis,  due  to  presence  of  oxidases  in  the  cyto- 
plasm) or  the  benzidine-polychrome  method  of  Mcjunkin  (peri- 
oxidase  reaction).      The  indophenol  reaction  is  done  as  follows: 

1.  Fix  smear  preferably  with  1  per  cent,  osmic  acid — fifteen 
seconds. 

2.  Wash  in  running  water — five  minutes. 

3.  Alpha-napthol,  1.0 
Absolute  alcohol,  30,0 
Distilled  water,  100.0 
Cone,  ammonia,  0.3  J 

4.  Follow  with  1  per  cent,  solution  of  paraphenylendiamin 
— two  minutes. 

5.  Counterstain  with  aq.  pyronin  (1  per  cent.) — thirty 
seconds. 

6.  Blot. 

Such  slides  can  be  examined  with  an  oil-immersion  lens. 

The  Leukocytes  of  Normal  Blood  (Table  II). — In  normal 
blood  there  are  three  series  of  cells  which  were  well  described  by 
Ehrlich.  With  the  exception  of  the  azure  granules  of  the 
Ijnnphocytes  first  described  by  Michaelis  and  Wolff  and  of  the 
irritation  cells  of  Turk,  there  have  been  very  few  new  findings 
in  normal  blood  since  Ehrlich's  publications.  The  division  of 
the  normal  leukocytes  into  three  groups  by  Pappehneim,  Aschoff, 
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and  others  is  of  great  improtance  in  the  study  of  the  leukemias, 
which,  as  already  pointed  out,  can  be  divided  into  three  main 
types  corresponding  to  such  a  classification, 

TABLE  II 
Classification  of  Normal  Blood-cells 


Series. 

Type  of  cell. 

Per  cent. 

Absolute 
number. 

I.  Myeloid. 

A. 

Polymorphonuclear  neu- 

trophils. 

65-70 

4000-6000 

B. 

Polymorphonuclear  eosino- 
phils. 

2-4 

150-300 

C. 

Polymorphonuclear  baso- 

phils. 

0-0.5 

0-50 

II.  Lymphoid. 

A. 

Small  lymphocytes. 

20-30  1 

B. 

Large  lymphocytes. 

5-10 

1500-2000 

C. 

Plasma  cells. 

Rare 

III.  Monocytic. 

A. 
B. 

Large  mononuclears. 
Transitionals. 

0.5-2  \ 
2    -6/ 

200-600 

The  Leukocjrtes  of  the  Myeloid  Leukemias. — A  study  of  the 
cells  in  chronic  myelogenous  leukemia,  especially  in  cases  which 
have  over  500,000  white  cells,  reveals  transitional  stages  from 
the  myelogone  to  the  myelocyte.  The  characteristics  of  these 
cells  are  well  summarized  in  Table  III. 

TABLE  III 
Premature  Myeloid  Cells 


Cell. 

Nucleus. 

Nucleoli. 

Cytoplasm. 

Granules. 

Oxidase  reaction. 

Myelogone. 

Round,  oval, 
or    slightly 
indented. 

Reticulated. 

Two  to  six  or 
large     cen- 
tral. 

Small  rim. 

None. 

Auer  bodies. 

Few       azure 
(cytoplastic 
or  diffuse). 

Negative. 

Positive  (confined  to 
Auer  bodies  or  gran- 
ules). 

Myeloblast. 

Round,  oval, 

or  indented 

Reticulated. 

None  or  few. 

Small   or 
moderate. 

None. 
Azure. 
Premature, 

n  e  u  t  r  o  - 

philic. 
(Cytoplastic 

or  diffuse.) 

Positive  or  negative. 

Myelocyte. 

Round,  oval, 
or  irregular. 

None. 

Small   or 
moderate. 

1.  Neutro- 
philic. 

2.  Eosino- 
philic. 

3.  B  a  s  0  - 
philic. 

Positive. 
Positive. 
Negative. 
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As  an  example  of  the  various  cells  found  in  chronic  myelogen- 
ous leukemia  the  following  blood  count  is  interesting: 

Hemoglobin 67  per  cent.  (Kuttner) 

Erythrocytes ^ 3,144,000 

Leukocytes 136,000 

iTerential : 

Cells  counted 500 

Per  cent.    Absolute  number. 

Polynuclear  neutrophils 67.2  92,393 

Polynuclear  eosinophils 0.2  272 

Polynuclear  basophils 0.8  1,088 

Myelocytes,  neutrophilic 19.6  26,656 

Myelocytes,  eosinophilic 0.4  544 

Myelocytes,  basophilic 0.2  272 

Myeloblasts 8.2  11,152 

Myelogones 2.0  2,720 

Megakaryocytes 0.2  272 

Lymphocytes 0.8  1,088 

Monocytes 0.4  544 

Normoblasts 1  per  500  white  blood-cells 

Megaloblasts 1  per  500  white  blood-cells 

The  myelogone  is  a  predominant  cell  found  in  some  acute 
leukemias  and  in  the  terminal  stage  of  some  chronic  myelogen- 
ous leukemias.     Klein  considers  it  to  be  the  stem  cell  of  the 


^^. 


Fig.  181. — Two  myelogones,  one  showing  an  Auer  body,  and  a  few  fine  azure 
granules  in  the  cytoplasm. 

bone-marrow  (myeloid)  series.  He  derives  the  erythrocytes  and 
other  leukocytes  from  this  cell.  The  relation  of  this  cell  to  the 
lymphocyte  is  not  clear,  but  there  is  probably  an  intermediary 
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stage  between  the  two  types.  The  cell  varies  in  size  from  10  to 
20  micra.  It  is  characterized  according  to  the  Jenner-Giemsa 
stain  by  a  fine,  delicate,  reticulated  nucleus,  containing  two  to 
six  vacuolated  areas  (nucleoli)  and  by  a  small  rim  of  cytoplasm. 
Discrete  azure  granules  may  be  present  diffusely  in  the  cell  or 
confined  to  the  cytoplasm.  Auer  or  rod-shaped  bodies  (Fig. 
181)  may  be  present  in  such  cells.  The  origin  and  nature  of 
these  bodies  are  not  known,  but  the  evidence  seems  to  indicate 
that  they  are  abnormal  granules,  according  to  staining  quaHties 
with  polychrome  stains  and  oxidase  reaction.  The  rods  are 
azure-like  and  give  a  positive  reaction  with  alpha-napthol  and 
parapheny  lendiamin . 

The  myeloblasts  are  more  mature  cells.  The  vacuoles  of 
the  myelogones  are  less  distinct,  and  cytoplasm  is  often  greater 
in  amount.  Granules  are  frequently  present.  Distinction  be- 
tween the  myeloblast  and  some  forms  of  lymphoblasts  is  not 
always  easy  on  morphologic  grounds  alone.  In  such  instances 
one  has  to  depend  upon  the  dift"erential  coimt  and  especially 
upon  the  oxidase  reaction. 

The  Leukocytes  of  the  Lymphoid  Leukemias  (Table  IV). — • 
With  the  newer  methods  of  staining  the  number  of  acute  l>Tnph- 
atic  leukemias  has  become  much  smaller.  The  myelogonic  and 
the  myeloblastic  leukemias  have  been  confused  with  the  lymph- 
atic types,  but  the  criteria  mentioned  above  will  be  found 
extremely  helpful  in  differentiating  them.  The  presence  of  an 
acute  lymphocytosis,  especially  if  associated  with  large  lymph- 
ocytes without  the  presence  of  amitotic  lymphoblasts  or  Stern- 


TABLE  IV 
Lymphoid  Cells 


Cell. 

Nucleus. 

Nucleoli. 

Cytoplasm. 

Granules. 

Oxidase 
reaction. 

Small  lymph. 

Round. 

None. 

Small  rim. 

None. 
Azure. 

Negative. 

Large  lymph. 

Round   or  slightly 
indented. 

None  or  1  to  3. 

Moderate. 

None. 
Azure. 

Negative. 

Lymphoblast  of  leu- 
kosarcomatosis 
(small  or  large). 

Round  and  sharply 
indented. 

None. 

Small  or 
moderate. 

None. 

Negative. 

SOME   ATYPICAL   CASES   OF   LEUKEMIA  1613 

berg's  leukosarcoma  cells,  is  most  often  characteristic  of  a 
transitory  infectious  (?)  lymphocytosis.  The  acute  lymphatic 
leukemias  of  the  small  cell  variety  are  more  common  than  those 
of  the  large  cell  type. 

The  leukosarcoma  cells  (Fig.  184)  of  Sternberg  are  lymph- 
ocytes undergoing  amitotic  division,  as  shown  by  the  presence 
of  sharp  indentations  of  the  nuclei  and  by  the  presence  of  two 
nuclei  in  one  cell.  The  presence  of  a  fair  percentage  of  these 
cells  in  the  smear  indicates  malignancy.  A  large  mediastinal 
mass  and  large  lymphoid  tumors  in  various  other  regions  are 
usually  present.  Histologically,  the  organs  show  a  marked  in- 
vasion by  lymphoid  cells.  Leukosarcomatosis  is  not  only  con- 
fined to  the  lymphoid  group.  Acute  myeloblastic  leukemias 
may  show  the  same  malignant  tendency  and  also  the  presence 
of  a  large  number  of  myeloblasts  exhibiting  nuclear  indentations 
(amitotic  myeloblasts).  Such  leukemias  are  frequently  asso- 
ciated with  bone  tumors,  especially  chloromata. 

The  Monocytic  Leukemias. — As  indicated  in  Table  I,  such 
leukemias  may  occur.  They  are  characterized  by  the  presence 
of  a  large  number  of  cells  resembling  the  large  mononuclears 
and  transitionals  of  normal  blood.  The  origin  of  these  cells 
has  long  been  a  matter  of  controversy  among  hematologists  and 
has  not  yet  been  settled.  I  have  had  the  opportunity  of  study- 
ing 3  cases  of  leukemia  in  which  these  cells  were  predominant. 
Two  of  the  cases  were  acute  and  one  was  chronic.  Of  the  acute 
cases,  one  was  associated  with  an  increase  of  myeloblasts  and 
myelocytes,  and  the  other  with  an  increase  of  small  lymphocytes. 
The  monocytic  cells  of  the  former  showed  finely  reticulated, 
round,  irregular  nuclei,  characteristic  of  the  monocytes;  the 
cells  in  the  latter  case  showed  irregular  nuclei  with  rather  thick 
chromatin  masses  staining  much  lighter  than  the  lymphocytes. 
Azure  granules  were  present  in  both  types  of  cell.  The  oxidase 
reaction  was  negative  in  both  types  of  monocyte.  In  the  first 
case  the  monocytes  were  probably  altered  myeloblasts  and  in 
the  latter  case  altered  lymphocytes. 

The  third  case  was  an  aleukemic  monocytosis  in  a  man  aged 
thirty-four,  admitted  to  the  medical  service  of  Dr.  Brill,  com- 
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plaining  of  progressive  weakness  and  night-sweats  for  ten 
months.  The  physical  examination  showed  that  the  patient 
had  a  moderate  anemia,  a  very  large  spleen,  and  a  palpable 
Uver.  The  blood  examination  showed  a  persistent  leukopenia 
(from  660  to  3000  white  blood-cells). 

One  blood  examination  in  this  case  gave  the  following 
interesting  results. : 

Hemoglobin 42  per  cent. 

Red  blood-cells 2,240,000 

White  blood-cells 3,000 

Blood-platelets 40,000 

Per  cent.  Absolute  number. 

Polynuclears,  neutrophilic 29  870 

Lymphocytes 27  810 

Monocytes 44  1320 

Four  months  after  admission  the  patient  died.  Histologic 
examination  of  the  organs  obtained  at  autopsy  showed  an 
apparently  normal  bone-marrow,  marked  congestion  of  the 
spleen,  with  dilated  sinuses  and  l>Tnphoid  h^-poplasia.  The 
liver  sections  were  remarkable.  The  interlobular  regions  and 
the  capillaries  between  the  Hver  columns  contained  large  num- 
bers of  large  mononuclear  cells.  It  seemed  as  if  the  mono- 
nuclear cells  were  chiefly  arranged  peripherally  in  the  Hver 
sinuses,  suggesting  a  derivation  from  the  Uning  endothelium. 

The  monocytes  are  undoubtedly  derived  from  myeloid^ 
lymphoid,  and  endotheHal  cells.  The  latter  are  possibly  in- 
dicated by  their  peculiar  oxidase  reaction,  which  is  positive  in 
the  endothelial  type,  although  somewhat  modified  in  character. 
The  granules  in  such  cells  are  purplish  or  black,  but  not  blue. 

The  Oxidase  Reaction  of  the  Cells  in  Leukemic  Blood. — 
This  reaction  was  introduced  by  Schultze  in  1909  as  a  diag- 
nostic method  for  the  recognition  of  myeloid  cells.  He  found 
that  the  polymorphonuclears,  the  myelocytes,  and  their  fore- 
runners show  blue  granules  when  stained  with  a  mLxture  of 
alpha-nap thol  and  dimethylparaphenylendiamin,  due  to  the 
presence  in  such  cells  of  oxidizing    ferments   which  synthesize 
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the  two  reagents  into  indophenol  blue.  This  reaction  is  not 
present  in  lymphoid  cells  when  performed  according  to  his 
method.  The  reaction  has  not  proved  to  be  wholly  satisfac- 
tory as  a  means  of  differentiation.  According  to  the  methods 
proposed,  it  has  been  found  that  the  reaction  is  not  conclusive 
evidence  of  the  myeloid  origin  of  blood-cells,  as  it  is  absent  in 
ungranulated  premature  myeloid  cells.  Its  action  depends 
upon  the  presence  of  granules  (neutrophilic,  eosinophiUc  or  azure 
granules,  or  Auer  bodies)  in  mature  and  premature  cells.  The 
premature  myeloid  cells  or  altered  myeloid  cells  (monocytes)  in 
cases  of  leukemia  show  no  oxidase  reaction.  The  cells  in  such 
leukemias,  according  to  the  advocates  of  the  oxidase  reaction, 
would  naturally  be  considered  lymphoid  in  character.  It  seems 
that  the  morphology  of  the  cells  obtained  by  good  polychro- 
matic staining  is  the  more .  important  method  of  indicating  the 
type  of  leukemia  present  in  a  given  blood. 

CASE  I 

H.  M.  Acute  aleukemic  myelosis  (leukopenic  myelemia). 
Yoimg  girl.  Age  seventeen  years.  Admitted  to  service  of  Dr. 
A.  Meyer,  January  22,  1917,  complaming  of  pain  in  chest  and 
weakness. 

The  family  history  and  past  history  were  negative. 

Present  Illness. — Onset  one  month  before  admission  with 
pain  in  chest  and  precordium,  also  in  lower  abdomen.  Fever, 
dyspnea,  and  weakness.  Frequent  vomiting.  No  cough. 
Marked  night-sweats  and  chilly  sensations.  Lost  27  pounds 
in  past  month.  Black-and-blue  marks  in  skin,  very  profuse, 
all  over  body;  at  present  very  few  remaining.  Bleeding  from 
gums.  Pains  in  extremities.  Marked  constipation.  Five  days 
ago  two  teeth  were  extracted.  Patient  bleeding  from  gums 
since. 

Physical  Examination. — General  condition :  Patient  is  acutely 
sick  and  appears  markedly  anemic. 

Ears:  Perforation  in  left  drum  membrane,  with  discharge. 

Mastoids :  Tip  of  left  m-astoid  tender  and  sHghtly  uneven. 

Mouth:  Breath  foul.    Marked  necrosis  of  gums  of  lower 
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jaw  on  both  sides.  Teeth  in  poor  condition.  Tongue  markedly 
coated. 

Face:  There  is  a  marked  tender  swelhng  over  right  and  left 
lower  jaws  and  in  submaxillary  region,  and  shght  induration. 

Lungs:  Anteriorly  and  posteriorly  resonant.     No  rales. 

Heart:  Not  enlarged.  Blowing  systolic  murmur  heard  at 
apex  and  transmitted  over  precordium.  Action  regular,  sounds 
clear. 

Abdomen:  Upper  border  of  liver  at  fifth  interspace  in  mid- 
clavicular line.     Abdomen  fiat.     Spleen  and  kidneys  not  felt. 

Skin:  Shows  bluish-red  hemorrhagic  areas  over  right  side  of 
neck,  anterior  aspect  of  left  upper  arm  and  outer  aspect  of  right 
lower  thigh.  There  is  a  brownish  pigmented  area  over  left 
buttock.     There  is  a  linear  scar  over  inner  aspect  of  left  thigh. 

Lymph-nodes :  Posterior  cervical  and  submaxillary  nodes  on 
both  sides  as  well  as  axillary,  inguinal,  and  femoral  nodes  pal- 
pable. 

Spine  and  joints:  Pain  on  moving  temporomandibular  articu- 
lation.    Spine  negative.     Sternal  tenderness  present. 

January  23d:  Blood  count: 

Hemoglobin 38  per  cent. 

Red  blood-cells 2,680,000 

White  blood-cells 5,000 

Polynuclears 19  per  cent. 

Lymphocytes 78        " 

Large  mononuclears 2        " 

Transitionals 1        " 

Blood-pressure — 105/70. 

January  25th:  Both  optic  nerves  appear  pale,  but  not 
atrophic,  otherwise  fundi  are  normal.  No  hemorrhages.  Right 
ear  shows  no  change.  Left  ear-drum  has  large  perforation  in 
vertical  meridian  at  periphery,  through  which  are  protruding 
several  granulation  masses — foul  odor — evidently  a  long-stand- 
ing process. 

The  blood  was  reinvestigated  somewhat  more  thoroughly 
with  Pappenheim's  blood  stain  and  oxidase  stain,  with  the 
following  results: 
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Hemoglobin  (Kuttner) 35  per  cent. 

Red  blood-cells 1,720,000 

White  blood-cells 5,800 

Polynuclear  neutrophils 17.0  per  cent. 

Polynuclear  basophils 0.3        " 

Lymphocytes 28.7        " 

Myelocytes,  neutrophils 6.3        " 

Transitionals 1.0        " 

Myeloblasts 20.7 

Myelogones 26.0        " 


.Absolute  number. 


966.0 

17.4 

1664.6 

365.4 

58.0 

1200.6 

1508.0 


Red  blood-cells  show  good  shape  and  fair  color.  A  large 
percentage  of  the  myelogones  show  the  presence  of  Auer  bodies. 

About  65  per  cent,  of  the  leukocytes  showed  a  positive 
oxidase  reaction. 


Per  cent. 

Graham  oxidase 
reaction. 

Per  cent. 

Pappenheim  stain. 
Oxidase  reaction. 

Polynuclears  and 

myelocytes. 

30 
4 

Many  granules. 
Few  granules. 

24 

Many  granules. 

Myeloblasts. 

23 

Few  granules. 

22 

Few  granules. 

Myelogones. 

10 

Few  granules. 

Few  granules. 

(Auer  bodies). 

11 

(Auer  bodies). 

J 

No  granules. 

6 

No  granules. 

Lymphocytes. 

30 

No  granules. 

31 

2 

No  granules. 
Small  black  gran- 
ules. 

Transitionals. 

0.5 

Few  dull  black 

granules. 

0.5 

No  granules. 

January  26th:  No  hemorrhagic  areas  seen  in  fundi. 

January  27th:  Roentgen  examination  of  the  lower  jaw 
shows  on  the  right  side  the  remaining  roots  of  the  second 
molar,  and  on  the  left  side  those  of  the  last  molar  and  prob- 
ably of  the  bicuspid,  with  small  abscesses  at  the  bases  of  these 
roots. 

January  29th:  Hemorrhagic  spots  noted  over  right  deltoid 
and  left  lower  arm,  the  result  of  hypodermic  injection.  A  few 
purpuric  spots  noted  over  left  lower  back,  left  wrist,  and  inner 
aspect  of  left  thigh.  Small  herpetiform  area  at  right  angle  of 
mouth. 
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January  29th:  Blood  count: 

Hemoglobin  (Kuttner) 35  per  cent. 

Red  blood-cells 1,344,000 

White  blood-cells 4,800 

Polynuclears 27  per  cent. 

Small  lymphocytes 34       " 

Myelogones 28       " 

Myeloblasts 9       " 

Basophilic  myelocytes 2        " 

^Moderate  poikilocytosis  and  anisocytosis.  Auer  bodies  still 
present  in  myelogones. 

January  SOth:  General  condition  growing  progressively 
worse.  No  fresh  hemorrhagic  areas  seen.  Right  side  of  face 
markedly  swollen.  Patient  complains  of  intense  pain  in  right 
jaw.     Spleen  not  felt. 

February  1st:  Blood  count: 

Hemoglobin  (Kuttner) 20  per  cent. 

Red  blood-cells 976,000 

White  blood-cells 5,400 

Polynuclears 20  per  cent. 

Lymphocytes 34       " 

Myelogones  (Auer  bodies) 26       " 

Myeloblasts 14       " 

Basophilic  myelocytes 5       " 

February    1st:  Citrate    transfusion    given — 400    c.c.     Con- 
dition good  at  end  of  transfusion. 
February  2d :  Blood  count. 

Hemoglobin  (Kuttner) 29  per  cent. 

Red  blood-cells 1,336,000 

White  blood-cells 2,260 

Polynuclear  neutrophilis 25  per  cent. 

Lymphocytes 34 

Myelogones  (Auer  bodies) 23 

Myeloblasts 12 

Transitionals 3 

M^'elocytes,  basophilic 2 

Normoblasts 1 
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February  3d :  Numerous  new  petechiae  on  inner  sides  of  both 
thighs.     General  condition  unchanged. 

February  6th:  Fresh  hemorrhagic,  purpuric  spots  noted  on 
inner  sides  of  right  and  left  legs. 

February  7th:  Hemoglobin  24  per  cent,  before  transfusion. 

February  7th:  Citrate  transfusion — 350  c.c. 

February  9th:  Many  crepitant  and  pleuritic  rales  heard  over 
right  side.  Fresh  spots  noted  over  left  breast  and  left  upper 
arm. 

February  10th:  Hemoglobin  20  per  cent. 

February  10th,  a.  m.:  Lung  signs  unchanged.  Fresh  pur- 
puric spots  over  left  anterior  chest. 

February  10th:  Patient  died. 

Other  laboratory  reports: 

Blood  Wassermann  negative. 

Blood-culture  negative. 

Urinalysis  negative  except  for  faint  trace  of  albumin  and 
occasional  hyaline  casts. 

Temperature  varied  daily  from  99°  to  105°  F. 

Comment  on  Case. — The  first  two  blood  counts  done  by 
members  of  the  house  staff  with  ordinary  stains  showed  a  leuko- 
penia and  lymphocytosis  of  78  to  87  per  cent.  The  use  of  better 
stains  showed  that  the  lymphocytes  were  fewer  than  normal 
(absolute  count  1600),  and  that  myelocytes,  myeloblasts,  and 
myelogones  were  present  and  increased  both  relatively  and 
absolutely.  In  addition,  the  myelogones  showed  the  presence 
of  Auer  bodies  in  about  10  per  cent,  of  the  cells.  The  case  ran 
the  t^-pical  course  of  acute  leukemia.  The  hemorrhagic  con- 
dition usually  present  in  the  ordinary  t^'pes  of  acute  leukemia, 
especially  myeloblastic  leukemia,  was  also  a  feature  of  this  case. 
Investigation  of  similar  acute  cases  of  this  type  of  leukemia  has 
shown  that  the  hemorrhagic  tendency  is  due  to  a  diminution 
in  the  number  of  blood-platelets.  Blood-platelet  counts  ranging 
from  800  to  20,000,  rarely  higher,  have  been  the  usual  findings. 
The  tourniquet  test,  that  is,  constriction  of  the  arm,  is  always 
followed  by  a  shower  of  petechial  spots  at  the  bend  of  the  elbow 
wdthin  five  minutes.     Blood-cultures  performed  on  a  series  of 
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these  cases  have  ahvays  proved  negative,  so  that  Sternberg's 
idea  of  an  infectious  origin  cannot  be  substantiated.  This  type 
of  leukemia  appears  to  be  due  to  a  lesion  of  the  hematopoietic 
organs  induced  by  some  unknown  agent,  producing  a  tremendous 
growth  of  premature  myeloid  cells  not  only  in  the  bone-marrow 
but  also  in  the  liver,  lymph-nodes,  spleen,  and  kidneys. 

CASE  II 

S.  T.  Chronic  aleukemic  myelosis  (leukopenic  myelemia). 
Bence- Jones  albumosuria. 

Housewife.  Age  forty-nine  years.  Admitted  to  service  of 
Dr.  Libman  July  19,  1920.     Discharged  July  29,  1920. 

Chief  Complaint. — Pallor  and  weakness;  dull  pain  in  right 
lower  chest  for  two  months. 

Family  History. — Negative. 

Previous  History. — Remembers  no  childhood  diseases.  No 
other  previous  illnesses.  Hysterectomy  for  uterine  tumor  eight 
years  ago  at  this  hospital.  No  other  operations.  Menstrual 
history  normal.  Menopause  at  time  of  hysterectomy.  Married 
twenty-three  years.  Husband  living  and  well.  Five  children, 
Hving  and  well.  No  miscarriages.  Varicose  veins  of  legs  for 
past  twenty  years.  No  gastro-intestinal  s}TTiptoms.  No  urinary 
symptoms  except  nocturia  once  or  twice  for  eight  to  ten  years. 
No  nervous  system  symptoms.  Had  dull  aching  pain  in  back 
fright  lower  chest),  especially  on  lying  down,  for  eight  months. 

Present  Illness. — For  past  two  months  has  been  growing 
progressively  paler,  and  during  the  past  five  to  six  weeks  even 
somewhat  yellow.  Also  has  become  progressively  weaker, 
making  it  difficult  to  stand  for  more  than  a  few  minutes  at  a 
time.  Has  also  had  pain  below  right  breast,  dull  in  character, 
and  radiating  to  right  around  to  side  of  chest,  not  to  shoulder  or 
to  sternum.  No  nausea  or  vomiting.  Pain  is  practically  ab- 
sent when  patient  wears  corset,  but  is  constant  otherwise, 
especially  when  in  lying  position.  No  fever.  No  chills.  Occa- 
sional flushing  of  face  with  sweating.     No  loss  of  weight. 

Physical  Examination. — General  condition:  Rather  obese 
woman  of  forty-nine,  slightly  pale,  and  somewhat  apathetic. 
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Mouth:  Lips  somewhat  pale.  Tongue  somewhat  smooth, 
clear,  moist.     Tonsils  cryptic. 

Heart:  Borders  within  normal  limits.  Sounds  at  apex  of 
poor  muscular  quahty.  Low-pitched  systoHc  blow  in  region  of 
apex.  This  is  also  heard  from  base  to  apex  along  the  left  mar- 
gin of  sternum.     Rate  moderate,  regular. 

Lungs:  Clear  and  resonant.  Sixth  right  rib  in  anterior  ax- 
illary line  exquisitely  tender.     No  nodules  or  irregularities  felt. 

Abdomen:  Markedly  pendulant. 

Spleen:  Felt  11  cm.  below  left  costal  margin;  firm,  smooth, 
not  tender. 

Liver:  Felt  10  cm.  below  right  costal  margin.  No  fluid  wave 
or  shifting  dulness.     No  other  viscera  or  masses  felt. 

Extremities:  Varicose  veins  of  both  lower  extremities.  Few 
ecchymotic  spots  on  right  thigh  and  leg.  No  weakness  or 
paralysis.     Some  pitting  edema  of  both  lower  extremities. 

Spine:  Negative. 

Lymph-nodes:  Negative. 

Skin:  Brownish  pigmentation  of  face.     No  eruptions. 

July  20,  1920:  Blood  count: 

Hemoglobin 56  per  cent. 

Red  blood-cells - 3,230,000 

White  blood-cells 3,900 

Polynuclear  neutrophils 44  per  cent. 

Lymphocytes 51        " 

Monocytes 3        " 

Eosinophils 2        " 

Index 9 

July  20,  1920:  Blood-pressure  130/65. 

July:  Marked  poikilocytosis,  few  stippled  reds  and  occasional 
normoblasts. 

July  23,  1920:  Blood  count: 

Hemoglobin 47  per  cent. 

Red  blood-cells 3,030,000 

White  blood-cells 5,900 

Blood-platelets 80,000 
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Differential  (300  cells):  Smear  stained  with  Jenner-Giemsa: 

Polynuclear  neutrophils 40.0  per  cent. 

Polynuclear  eosinophils 1.3 

Myelocytes,  neutrophilic 4.6 

Myelocytes,  eosinophils 0.3 

Metamyelocytes 1.6 

Myeloblasts 3.6 

Lymphocytes 45.6 

Monocytes 2.6 

Red  blood-cells  show  anisocj^osis  and  poikilocytosis  and  polychroma- 
tophilia. 

Megaloblasts,  2  per  cent.     Normoblasts,  4  per  cent. 

Diagnosis:  Leukopenic  leukemia  (myeloid  type)  or  aleuke- 
mic myelosis. 

July  20,  1920:  Blood  Wassermann  negative. 
July  20,  1920:  Blood  chemistry: 

Urea  nitrogen 21.0  mg.  per  100  c.c. 

Incoagulable  nitrogen 56.0        "  " 

Uric  acid 3.5        " 

Creatinin 1.2        "  " 

Cholesterin 0.200  per  cent. 


July  22,  1920:  Urine:  Bence- Jones  bodies  present.  Slightly 
turbid.     Acid  reaction.     Albumin  +.     Few  hyaline  casts. 

Temperature  normal. 

Comment  on  Case. — Here  we  are  dealing  with  a  woman 
forty-nine  years  of  age  with  a  nine  months'  history  (to  date 
January,  1921)  of  increasing  pallor,  weakness,  large  liver  and 
spleen,  secondary  anemia,  leukopenia,  and  premature  myeloid 
cells.  In  addition,  there  is  Bence-Jones  albumose  in  the  urine. 
All  the  facts  point  to  some  lesion  in  the  bone-marrow.  The 
blood  examination  ruled  out  pernicious  anemia,  Banti's  disease, 
and  splenic  anemia.  The  differential  diagnosis  rests  between 
mahgnant  neoplasm  and  leukemia.  A  malignant  neoplasm  as- 
sociated with  multiple  bone  metastases  can  produce  a  myelo- 
phthisic or  an  osteosclerotic  anemia,  somewhat  resembling  the 
above  blood-picture.  The  patient  has  not  shown  any  cachexia 
or  evidence  of  the  presence  of  a  primary  new  growth.     We  must 
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consider  this  case  to  be  due  to  a  hyperplasia  of  the  myeloid  tis- 
sue in  the  bone-marrow,  spleen,  and  liver,  manifesting  itself  by  a 
slight  increase  of  premature  white  blood-cells.  The  case  is  still 
under  observation  and  will  be  reported  later  if  new  facts  are 

brought  to  Hght. 

CASE  m 

B.  R.  Acute  aleukemic  myelosis  followed  by  acute  myelo- 
gonic  leukemia. 

Age  twenty-four  years.  Admitted  to  service  of  Dr.  Brill  on 
June  24,  1916.     Died  on  November  27,  1916. 

Chief  Complaint. — Pain  in  abdomen,  vomiting,  and  weak- 
ness. 

Family  history,  personal  history,  and  past  history  nega- 
tive. 

Present  Illness. — Began  five  months  ago  with  pain  and 
sweUing  in  right  foot;  no  redness.  This  lasted  five  days,  fol- 
lowed by  pain  in  knee  and  shoulder.  At  present  has  occasional 
recurrence  of  pain  in  joints.  Three  months  ago  began  to  have 
distress  in  epigastrium  mth  feeling  of  fulness  and  vomiting. 
Vomiting  has  no  relation  to  meals  and  occurs  especially  on 
exertion.  Vomit  less  now  because  less  is  eaten.  Later  devel- 
oped epigastric  pain.  Obstinate  constipation.  Weakness  has 
gradually  increased.  Has  been  in  bed  two  weeks.  Six  weeks 
ago  had  very  severe  sore  throat. 

Physical  Examination  (June  27,  1916). — General  condition: 
Very  pale.     Color  is  sallow.     Well  nourished. 

Mouth:  Tongue  moist  and  sHghtly  coated.  Tonsils,  es- 
pecially left,  enlarged.  Surfaces  are  irregular.  Pharynx  nega- 
tive. Several  small  petechias  on  right  half  of  palate.  Several  ne- 
crotic teeth.  Upon  gimis  both  upper  and  lower  are  seen  several 
small  ulcers. 

Skin:  Numerous  small  faded  petechise  upon  the  neck,  right 
shoulder,  and  right  upper  extremity.  Several  eccyhmotic  spots 
on  the  right  lower  extremity. 

Nodes:  Axillary  and  inguinal  nodes  palpable. 

Chest:  Considerable  sternal  tenderness. 

Lungs:  Negative. 
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Heart:  Not  enlarged.  Action  regular,  slow.  Apex,  soft  sys- 
tolic murmur,  not  transmitted.  SystoKc  murmur  heard  over 
pulmonic  area  and  transmitted  upward.  Venous  hum  present 
in  neck. 

Abdomen:  Reflexes  present.  TjTnpanitic.  No  masses.  No 
rigidity.  No  tenderness.  No  free  fluid.  SHght  epigastric  ten- 
derness.    Ceciun  is  spastic  and  tender. 

Liver  and  spleen  not  palpable. 

Extremities:  No  edema.  Tenderness  on  percussion  over  the 
tibiae. 

June  29,  1916:  Vomiting  for  a  few  days.  Few  fine  rales 
heard  in  the  right  interscapular  region.  Temperature  99°  to 
101°  F.     Fresh  petechiae  present  on  skin. 

July  3,  1916:  Dulness  and  crepitant  rales  present  in  right 
apex  posteriorly.  Gimis  are  somewhat  less  swollen.  Petechiae 
present  on  right  arm. 

July  4,  1916:  An  acute  abscess  is  present  in  region  of  lower 
right  second  molar  tooth. 

July  11,  1916:  Anemia  slowly  progressing.  Pallor  of  con- 
junctivae is  marked.  Petechias  are  less  distinct.  Lung  signs 
unchanged.     Spleen  not  felt.     Right  kidney  palpable  and  tender. 

July  17,  1916:  On  the  dorsum  of  the  right  hand  there  is  a 
tender  ecch>Tnotic  spot.  Hemoglobin  has  dropped  from  50  to 
30  per  cent.  A  direct  transfusion  fUnger  method)  of  500  c.c. 
was  given. 

July  19,  1916:  The  day  after  the  transfusion  the  tempera- 
ture rose  to  106°  F.,  followed  by  a  chill.  Lungs  and  throat 
clear.     Temperature  today  is  105°  F.     No  petechiae. 

August  2,  1916:  Irregular  fever  (99°  to  102°  F.)  continues. 
Bleeding  from  swoUen  gums.  A  few  fresh  petechiae  have  ap- 
peared on  palate,  neck,  and  arms.  Systolic  murmur  over  the 
whole  precordium,  loudest  at  pulmonic  area. 

August  8,  1916:  Alveolar  abscess  of  right  upper  jaw.  Second 
and  third  right  upper  molars  extracted. 

August  13,  1916:  Anemia  increasing.  Hemoglobin  18  per 
cent.  White  cells  unchanged  (var^dng  from  3600  to  5400). 
Relative  l}Tnphocytosis  ahva\s  present.     Few  premature  mye- 
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loid  cells  (myelogones,  myeloblasts,  and  myelocytes)  are  also 
present.  Condition  of  teeth  and  gums  is  somewhat  improved. 
Cough  for  past  week.  Lung  signs  unchanged.  Fresh  petechias 
on  skin. 

August  17,  1916:  Direct  transfusion  (Unger  method) — 750 
c.c. 

August  19,  1916:  Temperature  still  elevated  (101°  to  104°  F.). 
Fresh  petechias  on  neck.  Patient  looks  better  since  the  trans- 
fusion.    Hemoglobin  increased  to  35  per  cent. 

August  31,  1916:  Temperature  has  dropped  steadily.  It  is 
now  usually  below  101°  F.  Coughs  less.  Petechias  still  pres- 
ent. 

September  1,  1916:  Hemoglobin  27  per  cent. 

September  2,  1916:  Direct  transfusion — 750  c.c. 

September  4,  1916:  Hemoglobin  46  per  cent. 

September  12,  1916:  Few  abscesses  incised  in  right  buttock 
and  in  coccygeal  region. 

September  18,  1916:  Following  the  drainage  of  the  abscesses 
the  temperature  became  normal.  Mouth  infection  well  under 
control.     Hemoglobin  and  red  blood-cells  again  falling. 

October  7,  1916:  Temperature  has  been  normal.  Today,  for 
the  first  time,  a  petechia  appeared  in  the  right  conjimctiva. 
There  are  a  few  petechias  about  the  neck  and  shoulders.  Lungs 
are  clear.     Cardiac  condition  unchanged. 

October  15,  1916:  Today,  for  the  first  time,  an  increase  of  the 
white  blood-cells  to  15,000  and  also  an  increase  of  premature 
myeloid  cells  was  found. 

October  20,  1916:  Temperature  again  rose  to  101°  F.  Hemo- 
globin now  14  per  cent.  Gums  are  spongy  and  swoUen.  Head- 
ache for  several  days. 

October  22,  1916:  Direct  transfusion  (Unger  method)^ 
600  c.c.     Hemoglobin  28  per  cent,  after  the  transfusion. 

October  24,  1916:  Transfusion  was  followed  by  rise  of  tem- 
perature to  105°  F.  and  chiU.  Many  petechias  have  appeared 
about  neck  and  arms.  The  white  blood-cell  count  and  the  pre- 
mature myeloid  cells  gradually  increasing.  (See  blood  counts 
and  Figs.  182,  183.) 
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Fig.  183. 
Figs.  182,  183. — Fig.  182,  Blood  smear  of  Case  III  in  the  aleukemic  stage: 
A,  Polynuclear  neutrophil;  B,  lymphocyte;  D,  myeloblast.  Fig.  183,  Blood 
smear  of  Case  III  in  the  leukemic  stage:  B,  Lymphocyte;  C,  myelogones;  D^ 
myeloblasts;  E,  myeloblast  undergoing  amitotic  division;  F,  small  mass  of 
cytoplasm  with  azure  granules. 
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October  30,  1916:  Herpes  of  lips  present.  The  submaxillary 
glands  have  greatly  increased  in  size.  Tonsils  are  large  and 
clean.     Gums  are  swollen,  but  not  infected. 

November  2,  1916:  Painless,  subcutaneous  nodules,  size  of  a 
bean,  present  over  right  internal  malleolus  and  over  right  but- 
tock. 

November  6,  1916:  For  six  days  temperature  has  been  ele- 
vated. The  gums  are  greatly  swollen.  The  right  side  of  the 
mouth  is  gangrenous.  The  submaxillary  nodes  are  greatly  en- 
larged and  tender.  The  axillary  and  inguinal  nodes  are  in- 
creasing in  size.     Fresh  petechia  have  appeared. 

November  11,  1916:  Fever  continues.     Gangrene  of  mouth' 
is   slowly  increasing.     Spleen  is  not  palpable.     Subcutaneous 
nodules  in  skin  present. 

November  19,  1916:  Patient  has  grown  considerably  worse 
today.  The  color  is  more  ashen  (hemoglobin  9  per  cent.). 
Respirations  are  rapid.     Patient  fears  imminent  death. 

November  19,  1916:  Direct  transfusion  (Unger  method) — 
600  c.c. 

November  19,  1916:  Blood  examination  before  transfusion: 

Hemoglobin 9  per  cent. 

Red  blood-cells -. 1,000,000 

White  blood-cells 151,000 

November  21,  1916: 

Hemoglobin 23  per  cent. 

Red  blood-cells 1,664,000 

White  blood-cells 74,800 

November  22,  1916:  Patient  is  drowsy.  Gangrene  of  mouth 
extending. 

November  27,  1916:  Patient  became  progressively  weaker 
and  died  quite  suddenly. 
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LABORATORY  REPORTS 
Blood  Examinations 


Hemoglobin 

Red  blood-cells . . 
White  blood-cells 
Polynuclear  neut. 
Myelocytes,  neut 

Myeloblasts 

Myelogones 

Lymphocytes.  .  . 

Monocytes 

Normoblasts .... 
Megaloblasts .... 


June  24th 


50  per  cent. 
1,520,000 
3,900 
17  per  cent. 


83 


None 
None 


August  4th 


30  per  cent. 
1,600.000 
5,400 
27  per  cent. 

15  per  cent. 

7 
51 

■  'i' 
5 


August  10th 


22  per  cent. 
1,840,000 
4,000 
9  per  cent. 
6 

10 

4 

69 

2 

2 
2 


October  7th 


19  per  cent. 
1,552,000 


6 

32  per 

4 

4 

2 
58 


600 
cent. 


(After 

(After 

October 

October 

transfusion) 

November 

transfusion) 

15th. 

20th. 

October 

27th. 

nth. 

November 
21st. 

16  per  cent. 
1,104,000 

14  per  cent. 
1,050.000 

24  per  cent. 
1.600.000 

14  per  cent. 
1.300.000 

23  per  cent. 

Red  blood-cells 

1.664.000 

White  blood-cells 

15.000 

49.200 

62.000 

46.800 

74.800 

Polynuclear  neut 

12.0  per  cent. 

17.5  per  cent. 

7.0  per  cent. 

7.5  per  cent. 

4.0  per  cent. 

Polynuclear  eosin 

0.5 

Myelocytes,  neut 

7.0 

7.0 

1.7 

5.0 

17. S 

Myelocytes,  eosin.  .  .  . 

0.5 

2.5 

Myelocytes,  baso 

0.5 

Myeloblasts 

6.5 

14.5 

5.3 

6.5 

18.5 

Myelogones 

45.5 

53.0 

80.3 

64.5 

37.0 

Lymphocytes 

28.5 

8.0 

5.7 

16.5 

17.5 

Monocytes 

None 
None 

None 
None 

None 

1 

None 

1 

0.5 

Megaloblasts 

1.0 

The  red  blood-cells  showed  moderate  anisocytosis,  poikilocy- 
tosis,  and  polychromatophilia.  No  macrocytosis.  Microcytes 
always  present. 

Blood  chemistry:  Negative. 

Blood  Wassermann:  Negative. 

Blood-cultures  (2) :  Negative. 

Coagulation  time,  July  7,  1916:  Six  and  a  half  minutes. 
Bleeding  time,  four  and  a  half  minutes. 

Urine:  Negative.     No  urobilin  present. 

Test-meals : 

June  28th.  July  2d. 

Mucus Moderate.  Moderate. 

Free  hydrochloric  acid 7  2 

Total  acidity 34  42 

Blood None.  Traumatic. 

Lactic  acid Negative.  Negative. 
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Stools:  Negative  for  blood,  ova,  and  parasites  (many  ex- 
aminations) . 

Comment  on  Case. — On  admission  the  patient  presented 
anemia,  fever,  cardiac  murmur,  petechiae,  and  marked  sternal 
tenderness.  The  two  diagnoses  were  pernicious  anemia  and 
infective  endocarditis.  Two  blood-cultures  were  negative.  The 
color,  pallor  with  pigmentation,  and  the  blood  counts  spoke 
against  pernicious  anemia.  In  his  discussion  of  the  case  Dr. 
Brill  suggested  the  diagnosis  of  leukemia. 

From  the  onset  there  was  a  lymphocytosis.  Few  premature 
myeloid  cells  (myelogones,  myeloblasts,  and  myelocytes)  were 
constantly  found.  Some  time  later  the  total  white  blood-cell 
coimt  rose  to  a  high  figure  (over  100,000).  There  was  also  an 
enormous  increase  of  the  premature  myeloid  cells,  especially 
myelogones  (Fig.  183).  The  liver  and  spleen  were  never  en- 
larged. The  enlargement  of  the  submaxillary  nodes  was  second- 
ary to  the  mouth  infection. 

In  this  case  there  was  a  transition  from  the  aleukemic  (or 
leukopenic)  to  the  leukemic  type  (Figs.  182,  183). 

CASE  IV 

J.  R.  Chronic  lymphatic  leukemia.  (Sternberg's  leuko- 
sarcomatosis) .     Primary  carcinoma  of  lung. 

Age  sixty-one  years.  Admitted  to  service  of  Dr.  N.  E. 
Brill  on  February  24,  1920.     Died  on  March  19,  1920. 

Chief  Complaint. — Enlargement  of  glands  in  armpits  and 
neck — four  months.  Cough  and  expectoration  of  blood — two 
months. 

Family  History. — Negative. 

Past  History. — Negative. 

Present  lUness. — Began  about  four  months  ago,  when  patient 
noticed  small  lumps  in  both  axillae,  which  he  thought  were  en- 
larged glands.  These  he  discovered  accidently.  Has  had  no 
pain  in  these  lumps.  About  one  month  later  he  noticed  similar 
lumps  in  the  neck  and  also  in  the  groin.  None  of  these  are 
painful  or  tender.  About  two  months  ago  patient  began  to 
cough  at  night.     This  cough,  according  to  description  of  patient, 
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is  paroxysmal  in  character.  He  brings  up  considerable  sputum, 
which  is  streaked  with  blood.  Has  also  had  well-marked  hem- 
optysis during  this  period.  Has  had  occasional  pain  in  the  chest, 
sharp  in  character,  and  confined  mainly  to  the  left  side.  Dur- 
ing the  past  two  months  patient  thinks  that  he  has  had  no 
fever,  but  has  had  frequent  night-sweats.  About  one  month 
ago  noticed  swelling  of  both  legs.  This  had  intermittently 
increased    and   decreased    at   times.    Has   lost   some   weight, 


Fig.  184. — Blood  smear  of  Case  IV:  ^4,  Polynuclear  neutrophil;  B,  lympho- 
cyte; C,  amitotic  lymphoblasts,  one  containing  two  nuclei;  D,  Gumprecht 
"Schattenzelle." 


doesn't  know  how  much.  Feels  weak.  No  gastric  disturb- 
ances. Appetite  fair.  Bowels  fair.  No  urinary  disturbances. 
No  epistaxis.     No  spots  on  skin.     No  melena.    No  sore  throat. 

Physical  Examination. — General  condition:  Well  developed 
man,  lying  in  bed,  looks  subacutely  ill. 

Mouth:  Teeth  in  poor  condition.  Tongue  sHghtly  coated 
and  moist.  Tonsils  not  enlarged.  Phar3Tix  slightly  congested. 
No  bleeding  gums. 

Neck:  Large  lymph-nodes  on  both  sides  of  neck  and    in 
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supraclavicular  areas.     Some  of  the  nodes  are  the  size  of  al- 
monds, others  are  smaller,  not  painful  or  tender. 

Lungs:  Clear  and  resonant  throughout  except  for  numerous 
sonorous  rales  scattered  over  both  lungs. 

Heart:  Not  enlarged.  Sounds  regular,  of  good  quahty.  No 
murmurs,  thrills,  or  accentuations. 

.  Abdomen:  Slightly  distended,  tympanitic  throughout.  Nu- 
merous small  masses  felt  over  entire  abdomen.  A  round  mass, 
the  size  of  a  large  orange,  felt  to  the  left  of  umbihcus.  A  smaller 
mass  felt  to  right  of  umbilicus.  These  masses  are  not  painful  or 
tender.  A  hard  mass  felt  under  left  costal  margin,  not  tender 
or  painful  (spleen?),  felt  on  deep  pressure  and  with  patient 
lying  on  right  side. 

Liver:  Upper  border,  fifth  space.  Edge  felt  indefinitely 
three  fingers  below  costal  margin,  firm  edge.  Small  nodules 
felt  under  liver. 

Kidneys  not  palpable. 

Lymph-nodes:  Many  nodes  of  various  sizes,  from  a  pea  to 
an  almond,  on  both  sides  of  neck  and  in  supraclavicular  areas. 
Many  large  axillary  and  inguinal  nodes.     Not  tender  or  painful. 

Skin:  Small  fibroma  behind  left  knee.  Numerous  small 
telangiectases. 

February  25,  1920:  Blood-pressure  125/74  (both  arms). 

February  25,  1920:  Blood  count: 


Hemoglobin 58  per  cent. 

Red  blood-cells 3,200,000 

White  blood-cells 49,800 

Polynuclear  neutrophils .     3  per  cent. 

Lymphocytes 97        " 


Microcytes  and  macrocytes. 

No  normoblasts,  no  megaloblasts. 


February  25,  1920:  Sputum  for  tuberculosis  negative. 
February  26,  1920:  Blood  count: 

Hemoglobin 60  per  cent. 

Red  blood-cells 3,200,000 

White  blood-cells 100,000 

Blood-platelets 60,000 

Polynuclear  neutrophils 2  per  cent. 

Lymphocytes 95.5         "     (Small  cells  predominating) 

Lymphoblasts 2.5         "     (Sternberg's  leukosarcoma  cells) 
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Slight  anisocytosis.     No  nucleated  red  blood-cells.     A    few 
cells  containing  two  nuclei  were  seen  (Fig.  184). 

March  9.  1920:  Signs  of  resohing  pneumonia  over  right  upper 
lobe.  Over  right  lower  lobe  posteriorly  there  is  soft  bronchial 
breathing,  almost  amphoric  in  quahty,  with  few  fine  crepitant 
rales. 

March  9,  1920:  Blood  count: 

Hemoglobin 35  per  cent. 

Red  blood-cells 2,000,000 

White  blood-cells 56,000 

Polynuclear  neutrophils 8  per  cent. 

Polynuclear  basophils 1        " 

Lymphocytes 90       " 

Myelocytes 1        " 

Man}"  degenerated  white  blood-cells.  ^Marked  central  pallor 
of  reds.     No  nucleated  reds  seen. 

March  18,  1920:  Purpuric  spots  for  past  few  days. 

March  20,  1920:  Patient  suddenly  developed  pulmonary 
edema  and  died. 

Urinalysis:  Negative  for  albumin,  sugar,  and  casts. 

February  26,  1920:  ri'-Ray  examination  of  the  chest  shows  a 
marked  enlargement  of  the  l}Tnph-nodes  at  the  roots  of  the 
lungs,  especially  on  the  right  side,  where  they  form  dense  masses. 
There  is,  in  addition,  in  the  right  upper  lobe,  in  its  axillary  por- 
tion, a  very  dense  pneumonic  t^-pe  of  infiltration.  The  right 
lower  lobe  is  very  much  mottled,  probably  due  to  congestion 
(Fig.  185). 

Comment  on  Case. — The  patient  was  admitted  to  the  hos- 
pital with  a  four  months'  history  of  progressive  enlargement  of 
the  l}Tnph-nodes,  pain  in  chest,  hemoptysis,  and  edema  of  the 
legs.  The  blood  examination  in  this  case  showed  the  presence 
of  a  lymphatic  leukemia  of  small  cell  t)^e;  2h  per  cent,  of  the 
lymphocytes  presented  indentations  of  the  nuclei,  indicating 
ceUs  undergoing  amitotic  division,  and  occasionally  cells  con- 
taining two  nuclei  were  seen  (Fig.  184).  From  the  presence  of 
these  cells  it  was  suggested  that  this  was  a  case  of  lympho- 
sarcomatosis  described  by  Sternberg. 
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The  cough,  bloody  expectoration,  pain  in  the  chest,  and 
lung  signs  were  interpreted  as  a  pneumonia  during  life,  but  the 
autopsy  showed  that,  in  addition  to  a  pneumonia  and  lymphoid 
infiltration  of  the  right  upper  lobe,  a  carcinoma  was  present. 

Through  the  kindness  of  Dr.  Baehr  I  had  the  opportunity  of 
studying  smears  and  sections  of  the  various  organs  obtained  at 
the  autopsy.     The  lungs  were  bound  down  by  adhesions.     In 


Fig.  185. — Case  IV.     Enlargement  of  lymph-nodes  at  the  roots  of  the  lungs. 
Dense  infiltration  of  right  upper  lobe. 


the  middle  of  the  upper  lobe  of  the  right  lung  there  was  an  area 
5  cm.  in  diameter,  which  was  solid,  dark  red  in  appearance,  and 
friable.  Small  whitish  nodules  were  scattered  throughout  the 
rest  of  the  lobe.  The  middle  and  lower  right  lobes  appeared  to 
be  in  the  stage  of  gray  hepatization.  The  left  lung  was  edema- 
tous. The  mediastinum  contained  a  large  mass  of  lymph- 
nodes.  The  individual  nodes  were  enlarged  to  about  the  size  of 
a  small  egg.     On  cut  section  they  were  pearly  gray  in  color. 

VOL.  4 — 103 
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The  mesentery  was  the  seat  of  a  diffuse  adenopathy.  A 
great  number  of  large  discrete  nodes  were  present  in  the  region 
of  the  spleen,  liver,  and  stomach. 

The  spleen  and  Hver  were  not  enlarged  and  did  not  show 
any  gross  lymphoid  infiltration. 

The  microscopic  examination  of  the  various  organs  showed 
leukemic  infiltration,   especially  in  lungs,   hver,   kidneys,   and 


^-p'-#^  •  ■--•■"4  i  ff  "^'i  "^    '•• 
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Fig.  186. — Case  IV.     Carcinoma  of  lung.     Leukemic  infiltration  (leukosar- 

comatosis). 

bone-marrow.  The  section  of  the  hemorrhagic  area  of  right 
lung  was  a  mass  of  carcinomatous  cells  surrounded  by  fibrous 
tissue  (Fig.  186).  The  center  of  the  tumor  was  occupied  by  a 
large  hemorrhage.  The  rest  of  the  right  lobe  showed  an  inter- 
stitial phenomena,  areas  of  infiltration  with  small  round  cells 
(leukemic),  and  various  areas  of  tumor  tissue,  consisting  of 
large  polyhedral  cells  with  numerous  mitoses  and  an  alveolar 
arrangement.     The  picture  was  that  of  a  medullary  carcinoma. 
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Metastases  were  present  in  the  bronchial  and  tracheobronchial 
lymph-nodes. 

The  structure  of  the  mediastinal  and  mesenteric  lymph-nodes 
was  entirely  obscured,  being  replaced  by  small  lymphocytes 
whose  nuclei  showed  no  mitotic  figures.  The  capsule  of  the 
lymph-nodes  was  infiltrated  with  IjTiiphocytes. 

CASE  V 

M.  D.  B.     Acute  monocytic  leukemia. 

Age  five  years.  Admitted  to  the  service  of  Dr.  KopUk  on 
January  28,  1917,  complaining  chiefly  of  swellings  on  both  sides 
of  neck. 

Family  and  past  history  irrelevant. 

Present  Illness. — Began  five  weeks  before  admission  with 
swelling  on  left  side  of  neck  that  gradualh-  increased,  with  the 
later  development  of  similar  swelling  on  right  side  of  neck. 
Fever  began  day  before  admission.  No  vomiting.  No  con- 
vulsions. Cough  for  past  two  days.  Marked  constipation. 
No  urinary  disturbances  or  visual  changes. 

Physical  Examination. — Patient  well  nourished;  appears 
bright. 

Eyes:  Negative — no  petechiae. 

Mouth:  Tonsils  moderately  enlarged.  Teeth  fair;  no  gum 
changes. 

Heart  and  limgs:  Negative. 

Abdomen:  Liver  felt  two  and  a  half  fingers  below  the  free 
border  of  ribs  in  midcla\dcular  Line. 

Spleen:  Lower  pole  felt  two  fingers  below  costal  margin  in 
anterior  axillary  line. 

Skin:  A  few  ecchymotic  areas  on  both  legs. 

Nodes:  Numerous  discrete  nodes  varying  from  size  of  pea  to 
bean  extending  through  anterior  cervical,  posterior  cervical, 
and  submaxillary  groups  of  left  side;  right  side,  a  few  enlarged 
anterior  cervical,  posterior  cer\dcal,  and  anterior  maxillary 
nodes.  Hard,  discrete,  axillary,  and  inguinal  glands  on  both 
sides,  somewhat  enlarged. 

Two  days  after  admission  petechial  spots  developed  all  over 


1636  N.    ROSENTHAL 

the  skin,  especially  in  the  region  around  the  umbilicus.  The 
patient  was  removed  from  the  hospital  to  a  private  sanitarium 
where  he  developed  worse  hemorrhages,  dehrium,  and  died. 
Unfortunately,  no  autopsy  was  obtained  in  this  case. 

Fever:  100.2°  to  103.4°  F. 

Pulse:  120-136. 

Respiration:  32-40. 

Blood  examination: 

Hemoglobin  (Kuttner) 68  per  cent. 

Red  blood-cells 4,030,000 

White  blood-cells 245,000 

Differential  (1000  cells  counted) : 

Per  cent.         Absolute  number. 
Myeloid: 

Polynuclear  neutrophils 2.9  7,105 

Polynuclear  eosinophils 0.2  490 

Polynuclear  basophils 0.1  245 

Myelocj^es,  neutrophilic 0.3  735 

Myeloblasts 0.1  245 

Myelogones 0.1  245       • 

Lymphoid:  . 

Lymphocytes 8.1  19,845 

Monocytes: 

Large  mononuclears 67.0  165,150 

Transitionals 20.4  49,890 

Nucleated  reds: 

Normoblasts 0.6  1,470 

Megaloblasts  (1  mitotic) 0.2  490 

Pappenheim's  oxidase  reaction  (500  cells  counted) : 

Polynuclears,  myelocytes,  and  myeloblasts Positive,  4  per  cent. 

Lymphocytes  and  monocytes Negative,  96  per  cent. 

The  blood  appeared  interesting  because  of  the  extreme  num- 
ber of  large  mononuclears  and  transitionals  present  (Fig.  187). 
The  oxidase  reaction  was  negative  on  repeated  examinations,  in 
spite  of  prolonged  staining  with  alpha-napthol  and  dimethyl- 
paraphenylendiamin.  With  the  Jenner-Giemsa  stain  no  definite 
blue  nucleoli  or  vacuoles  were  present,  but  in  a  few  cells  thicken- 
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ing  of  chromatin  produced  the  appearance  of  small  nucleoli. 
The  granules  in  the  cytoplasm  were  fine,  reddish,  and  discrete. 


£,  o 


Fig.   187. — Blood  smear  of  Case  V,  showing  a    polynuclear    neutrophil,   a 
lymphocyte,  and  a  group  of  monocytes. 


No  perinuclear  pale  zone  was  present  as  is  the  case  in  myelo- 
blasts and  lymphoblasts. 

BIBLIOGRAPHY 

Barker,  L.  F.:    Monographic  Medicine,  vol.  3,  New  York,  1917. 

Klein,  S.:  Die  Myelogonie,  Berlin,  1914. 

Kraus,  F.,  and  Brugsch,  T. :   Spezielle  Pathologic  u.  Therapie  innerer  Krank- 

heiten,  Bd.  VIII;  Bluterkrankungen,  Berlin,  1920. 
Ottenberg,  R.,  and  Libman,  E. :    Blood  Transfusion,  Amer.  Jour.  Med.  Sci., 

1915,  vol.  150,  p.  36. 
Rosenthal,  N.:   Studies  on  the  Oxidase  Reaction  of  the  Cells  in  Normal  and 

Leukemic  Blood,  Archives  of  Internal  Medicine,  1917,  vol.  20,  p.  184. 
Sternberg,   C:    Handbuch   der  Allgemeinen   Pathologic    (L.   Krehl   and   F. 

Marchand),  Band  II,  Leipzig,  1912. 


RC 

The  Medical  clinics  of 

39 

North  America 

m 

V.4 

no.  5 

cop.  2 

Biolo^cal 

fit  Medical 

SeriaU 

PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  LIBRARY 


